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ABSTRACT 
Agriculture occupies an important place in the 
economy of India and more specially in the state of 
Uttar Pradesh where it contributes about half of the 
state's income and engages about three fourth of its 
population. The development of agriculture, therefore, 
is a prime concern of geographers, economists and 
planners and offers a challenge to them to find means 
and ways to bring out its overall reform. 
The underdeveloped conditions of Indian agriculture 
may be proved fi?om the fact that the per hectare yield of 
C3?ops in India is comparatively low, which is barley one 
third or one fourth of the yield of other agriculturally 
advanced countries of the world. The low yield per hectare 
in India is mainly due to the less and improper utilization 
of land and modem agricultural inputs. The low yield per 
hectare has a direct influence upon the haJLth, efficiency 
and nutritional standard of the rural inhabitants. The 
solution, however, lies in the increased and proper utili-
zation of modern agricultural inputs for which a thorough 
study of agricultural transformation and impact of modern 
technology on agricultural transformation is necessary. It 
is, therefore, necessary to conduct a field to field survey 
to ascertain the impact of modern agricultural inputs and 
and physical environment on agricultural transformation. 
The interpretation of agricultural transformation shall 
be helpful in determining whether the agricultural trans-
formation is in right direction or not. 
Agricultural transformation implies the rational use 
of land resource through applying a higher degree of modern 
inputs. Agricultural transformation should be such that it 
should provide not only the balanced and adequate diet to 
the entire population, but also the raw materials to the 
agro-based industries. It is well known fact that prior 
to the onset of green revolution Indian agriculture was 
backward and there had always been the problem of adequate 
supply of food in the country. But by the onset o± green 
revolution in the mid sixties, technological and institu-
tional advancement took place in agriculture which has 
given phenomenal results. This has changed the entire out-
look of agriculture. Traditional agriculture is being 
transformed into a worthwhile enterprise. 
The lower Ganga-Yamuna Doab incorporating Kanpur, 
Kanpur rural, Fatehpur and western portion (Sirathu, Kara, 
Sarsava, Manjhanpur, Kaushambi, Muratgan;), Nevada, and 
Chail blocks) of Allahabad district, extended from 25° 16 
to 27*^  Oo' N latitudes and 79° 30* to 81° 55* E longitudes 
has a total area of 12,239 square kilometers and support a 
population of 60,12,436. It is a flat featureless plain 
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formed by the infilling of the Indo-Gangetic trough 
during the pleistocene period. 
Agriculture shares more than half of the total 
economy of the lower Ganga-Yamuna Doab and 45 per cent 
of Uttar Pradesh, It is the mainstay of the people cover-
ing about 68 per cent of the region* s area and engaging 
about three fourth of its population to earn their liveli-
hood. Due to great pressure of population the per capita 
land averages are very low, which has led to fragmentation 
of holdings. About 60 per cent of the land holdings are 
below 1 hectare of area which covers about 30 per cent 
of the totial cropped area. 
The present work is an attempt to highlight the regional 
disparities in agricultural transformation in one of the 
agriculturally important regions of India, i.e., lower Ganga-
Yamuna Doab, The role of technological and institutional 
factors in bringing about variations in the spatio-temporal 
transformation of agriculture in the region is brought to 
light and suggestions are proposed to remove the regional 
imbalances in agricultural transformation of the study region. 
The entire work has been grouped into four parts consist-
ing of eleven chapters. In the beginning a discussion has 
been made on the geographical background and the analysis of 
various complex problems. In the first part there are three 
c h a p t e r s , v i z . , S t ruc ture and r e l i e f including dra inage, 
Climate and s o i l s ol the lower Ganga-Yamuna Doab. 
The drainage of the lower Ganga-Yamuna Doab discharges 
i t s e l f in to the r i v e r Ganga. The course of a l l the r i v e r s 
and t h e i r t r i b u t a r i e s follow the general slope of the region . 
A number of pe ren ia l and seasonal r i v e r s are flowing in the 
area from north-west to sou th -eas t . I t s monsoon cl imate 
charac ter i sed by cool win te r s , hot summer and seasonal r a in s 
(annual average 89 cms.) i s envigorat ing but more suscept -
i b l e to drought and famine. The region i s g i f ted with f e r t i l e 
a l l u v i a l s o i l s which belong to two r i v e r systems—the Ganga 
and the Yamuna, each cons i s t ing of recent alluvium, f l a t 
lands , uplands and lowlands. 
Par t second i s having three chapters v i z . Concept of 
a g r i c u l t u r a l t ransformation and planning, technologica l and 
i n s t i t u t i o n a l fac tors of a g r i c u l t u r a l t ransformation and 
changing p a t t e r n of a rea , production and y ie ld of major crops 
of lower Ganga-Yamuna Doab. Chapter IV deals with the concept 
of a g r i c u l t u r a l t ransformation proposed by d i f fe ren t eminent 
geographers, and soc i a l s c i e n t i s t s . I t r evea ls t h a t negligence 
of a g r i c u l t u r a l sec tor in the coun t ry ' s p lanning, lack of 
i r r i g a t i o n f a c i l i t i e s , obsolete methods of farming, indebted-
ness and i l l i t e r a c y among farmers, nominal use of HYV seeds, 
meagre amount of chemical f e r t i l i z e r s and p e s t i c i d e s and lack 
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of a land tenure system based on social Justice have all 
combined to put agriculture in low key in the lower Ganga-
Yamuna Doab, It is unfortunate that major portion of 
agricultural land is still owned by priviledged casts/ 
classes of the society who are not only inexperienced 
cultivators but very often act as petty neo-Zamindars 
employing landless labourers for paltry wages and pocket 
the major share of the produce. The urbanites in many cases 
earn, while earning their livelihood in the cities may simul-
taneously own land in the villages and enjoy the benlfits 
of neo-feudal system. It is, therefore, imperative that 
with the improvement in farming techniques, use of new 
varieties of seeds, chemical fertilizers, pesticides, the 
use of biofertilizers, the introduction of biotechnology 
should be actively encouraged. New land reform should be 
intacted either to restore land to the actual tiller, or 
manage the same through state/co-operatives to improve the 
conditions of agriculture in the region so that agricultural 
transformation in the true sense may be achieved. 
Chapter fifth reveals that the components of modern 
technology of agriculture in the s tudy region has been 
considerably increased in the decade, beginning from 1975-76. 
During this period the number of tube-wells and pumping sets 
have increased by 85.65 per 100 hectares of gross cropped 
area, number of improved plough by 4 per 100 hectares of 
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g r o s s cropped a rea , the number of t r a c t o r s by 0,75 per 100 
hec t a r e s of gross cropped area , r a t e of f e r t i l i z e r consump-
t i o n by 50.89 kg per hec t a r e , i r r i g a t i o n i n t e n s i t y by about 
15 per cent of gross cropped area and the area under HYV 
seeds has increased by 18,32 per cent of the gross cropped 
area* Number of a g r i c u l t u r a l labourers and workers have 
decreased by 4 per 100 hec tares of gross cropped area , but 
the l i t e r a c y r a t e during t h i s period has remained almost 
the same* All these increased a g r i c u l t u r a l inputs are r e s -
ponsible for the t ransformation of ag r i cu l t u r e in the lower 
Ganga-Yamuna Doab. However, the d i s t r i b u t i o n a l p a t t e r n of 
a l l the components of modern technology are not uniform 
throughout the study region leading to i n t e r block d i s p a r i -
t i e s in a g r i c u l t u r a l t ransformat ion. 
Chapter s i x th deals with the changing p a t t e r n of area 
production and yield of major crops in the lower Ganga-Yamuna 
Doab* I t reveals that the net sown area in 1975-76 was 1.24 
mi l l ion hec ta res which accounts for about 70 per cent of the 
t o t a l area of the study reg ion . In 1985-86 there was almost 
no change i n t h i s a rea . The gross cropped area in 1975-76 
was 123 per cent of the net sown area while i t was 132 per 
cent i n 1985-86, showing an increase of 10 per cent during 
the same per iod . This shows that l a t e r a l expansion of a g r i -
cu l tu re i s not s ign i f i can t because of the l imi ted ag r i cu l t u r a l 
n 
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l and . Intensive agriculture remains the only way for 
transforming agriculture of the study region by applying 
package of improved practices including a l l the modern inputs 
of agriculture at the r ight time and in r ight quantity. 
The area, production and yield of major crops of the 
study region shows a significant change from 1974-75 to 
1984-85. During th i s periojd areal extent of wheat increased 
by 109 thousand hectares, r ice 40 thousand hectares, maize 
4 thousand hectares, pulses 187 thousand hectares, o i l seeds 
14 thousand hectares and cash crops 3 thousand hectares, 
whereas the areal extent of barley decreased by 27 thousand 
hectares, Jwar 16 thousand hectares and bajra by 2 thousand 
hectares* During the same period the production of wheat 
increased by^61? thousand quinta ls , r ice 1,579 thousand 
quintals , maize 78 thousand quintals , bajra 217 thousand 
quinta ls , pulses 2,202 thousand quinta ls , o i l seeds 83 thou-
sand quintals and cash crops by 2,919 thousand quintals , 
while the production of barley and Jwar (big millet) decreased 
by 228 thousand quintals and 233 thousand quintals respect-
ive ly . 
The yield of the crops have shown significant increase; 
the yield of wheat has increased by 10.64 quintals/hectare 
that of r ice by 5.89 quintals /hectare, 4.30 quintals/hectare 
for maize, 1.49 quintals/hectare for barley, 4.05 quintals / 
hectare for bajra , 0.21 quintals/hectare for o i l seeds and 
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103«18 quintals/hectare for c^sh crops. Whereas the yield 
of jwar decreased by 1.37 quintals/hectare and that of pulses 
by 0.58 quintals/hectare. 
The study reveals that the continuous increase in area 
and production of wheat, rice and cash crops is mainly to 
to the introduction and adoption of HYV seeds, expansion 
of irrigation facilities, increased use of chemical ferti-
lizers» adoption of crop protection measures and mechaniza-
tion of farming. The modern agricultural strategy is highly 
suitable for cultivation of wheat, rice and cash crops. The 
increased production of bajra and maize are attributed to the 
hybrid seeds of the crops. Increased production of oil seeds 
is the result of expansion of cultivated area under the crop 
as well as Increase in the yield of the crop. In case of 
pulses the increase in production is attributed to the expan-
sion of cultivated area under the crops. Inspite of decreased 
yield of pulses, its areal extent has increased considerably 
because of the high remunerative value of the crop. Produc-
tion of barley is decreased by the reduction of its areal 
extent. The reduced area under barley cultivation is due 
to the shift of the area under wheat cultivation. The.pro-
duction of Jwar (bulrush millet) has decreased owing to the 
decrease in yield as well as the area under the crop. 
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Chapter seventh is devoled to the study of spatio 
temporal transformation of agriculture in the study region. 
It reveals that the productivity of cereals, oil seeds and 
cash crops have been on the increase from 1975-76 to 1985-86. 
The study reveals that the areal extent of high productivity 
region of cereals has increased by 21 per cent and medium 
productivity region by kl per cent of the area under these 
categories in 1975-76. While the area under low productivity 
region of cereals has decreased 70 per cent of the area during 
the same period. The reduction in area in the low producti-
vity region of cereals has occured as most of the area has 
gone to medium and high productivity region in 1985-86, 
Pulses suffered heavily in areal extent under all the 
three categories of productivity region. The decrease in the 
area of pulses is a matter of concern, since pulses consti-
tute the chief source of protein for the population of the 
study region, as it is overwhelming vegetarian. The low 
yield of pulses shows that it has not been benefited by the 
modern researches in the high yielding varieties as well as 
in techniques of cultivation in comparison to cereals. The 
use of indigenous seeds, lack of financial resources, non-
use of chemical fertilizers and great susceptability of the 
crop in adverse climatic conditions make the yield static or 
even lead to its decline. During the course of field work, 
the author could see that the adoption of improved technology 
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fo r pulses i s almost absent and the farmers are growing 
pulses t r a d i t i o n a l l y as a mixed c rop . 
The produc t iv i ty of pulses can be ra i sed by inc reas -
ing t h e i r production per unit area and per unit of time 
through b e t t e r management. In the study region i t has been 
found that pulses of summer season genera l ly do not suffer 
from d iseases and p e s t s . Arhar (pigeon pea) T-21 can be 
introduced on a l a rge sca le in the areas of assured i r r i g a t i o n 
i n the study region, because t h i s v a r i e t y can y ie ld 2,000 
2,500 kg per hectare before the c u l t i v a t i o n of wheat. Varie-
t i e s l i k e T-21 and T-^4 need to be developed which can t h r i ve 
well with l e s s i r r i g a t i o n and give higher net r e t u r n . I t 
was also observed during the course of f i e l d work that the 
average yie ld of moong(Phasedus aureus Raxb) and urd (Phase-
o lue rad ia tus ) i n Zaid ( the short season following the harvest 
of wheat) i s b e t t e r than tha t of Kharif season i n i r r i g a t e d 
areas because of low s u s c e p t a b i l i t y of d iseases and p e s t s . 
Areal extent of high p roduc t iv i ty region of o i l seeds 
has declined by 57 per cent during t h i s per iod . While the 
a rea l extent of medium and low produc t iv i ty region has grown 
up by 216 per cent and 17 per cent r e s p e c t i v e l y . 
High produc t iv i ty region of cash crops recorded an 
a r e a l increase of 3A4.5 thousand hec ta res and medium product i -
v i t y region 213.5 thousand hec tares in 1985-86. Whereas the 
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areal extent of low productivity region decreased by 193 
thousand hectares. The areal reduction of low productivity 
region of cash crops is due to the increase in the areas of 
medium and high productivity. 
The overall high productivity region of agriculture 
in the lower Ganga-Yamuna Doab has increased by 3»^45 
thousand hectares (162 per cent) and medium productivity 
region by 213»5 thousand hectares (38 per cent) from 1975-76 
to 1985-86, Whereas the low productivity region of agricul-
ture has decreased by 193 thousand hectares (67 per cent) 
during the same period. The reduced area of low agricultural 
productivity region is due to its being changed into the 
areas of medium and high productivity regions. Thus it gives 
a rising trend of overall agricultural productivity of the 
lower Ganga-Yamuna Doab. 
CShapter eighth is devoted to the study of cropping 
pattern of the region. It shows that most of the cultivated 
area is devoted to subsistence food crops, mainly for local 
consumption and the immediate market. Cash crops receive 
negligible percentage of the average farm. In the lower 
Ganga-Yamuna Doab, the farmers respond to changes in input 
cost, output price and crop yield, but this response is 
limited to relative change in acreage while there is little 
change in the overall cropping pattern of the area. Lack of 
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s u f f i c i e n t c r e d i t f a c i l i t i e s , i l l i t e r a c y and uncer ta in 
future prospects r e s t r a i n the farmers from undertaking any 
s ign i f i can t change i n t h e i r area a l l o c a t i o n . 
The cropping p a t t e r n of lower Ganga-Yamuna Doab has 
undergone a very l i t t l e change. During the period of study 
the gross cropped area has increased by 16.14 per cen t . The 
percentage share of wheat i n gross cropped area increased 
by 10.2 per cen t , paddy 3.7 per cen t , pulses 17.6 per cen t , 
o i l seeds 1.3 per cent and cash crops by 0 .3 per cen t . The 
remaining crops i . e . , maize, ba r l ey , jwar and ba j ra have a 
decreased percentage share in gross cropped area of the 
study reg ion . There i s need for immediate a t t e n t i o n to 
increase the production of o i l seeds and cash crops e i t h e r 
through expansion of area under the crops or through in tens ive 
c u l t i v a t i o n . Increased demand of o i l seeds and cash crops 
are to be met through increased production only. 
The study reveals tha t wheat and paddy are the two 
most important crops which made the l a r g e s t percentage gain 
of the t o t a l harvested crop land from 1975-76 to 1985-86. 
During the same period maize, arhar (pigeon p e a ) , ba r l ey , 
gram, ba j ra (big mi l l e t ) and Jwar (bulrush mi l l e t ) suffered 
the l a r g e s t decrease percentage of the t o t a l harvested crop 
land i n d i f fe ren t bT:i;:ks of the lower Ganga-Yamuna Doab. 
Much of the agricuT^ural ly s t a b l e areas l i e in the middle 
l a 
and upper parts of the Doab, while areas prone to large 
scale changes are generally spread over the eastern and 
western parts of the study region. 
Chapter ninth is devoted to study the impact of the 
components of modern technology on agricultural transforma-
tion of the region. The result of the simple linear corre-
lation test shows that agricultural productivity as a para-
meter of agricultural transformation of the study region has 
significant degree of positive relationship (at 1 per cent 
level of confidence) with tube-wells and pumping sets (X,), 
iron plough (Xp)* blade harrow and cultivators (X,), tractor 
power (X/), fertilizer consumption (Xc), rural electrification 
(X„)» agricultural labourers and workers (Xg), irrigation 
intensity (X^^) and area under HYV seeds (X^,). It has 
negative correlation with literacy rate (X^Q) and size of 
land holding (X^^)* ^"^ therefore, follows that there is 
urgent need to improve the literacy situation so that adoption 
of new technology may become easier. Similarly the size of 
land holding should be more viable. 
The study reveals that there exist inter-relationship 
among the independent variables. It is seen that each of 
the independent variable when considered as dependent 
variable have high positive correlation with about 65 per 
cent of the variables selected. Size of land holding (X^2) 
1 
i s having negative correlat ion with a l l other variables 
except area under HYV seeds (X^,). 
While studying the in ter - re la t ionship among independent 
variables for the year 1985-86, i t i s found that each inde-
pendent variable vrtien considered as dependent variable i s 
having a high degree of posit ive correlat ion with about 69 
per cent of the variables . Almost a l l the variables have 
strong and negative correlat ion with size of land holding 
Factor analysis for the year 1975-76 shows that 76.79 
per cent of the to ta l variance i s explained by two groups 
of fac tors . Factor F, explains 62.03 per cent of the to t a l 
variance i s strongly loaded on X. tube-wells and pumping 
se ts (0.95)» Xg iron plough (0.92), X, blade harrow and 
cul t ivators (0,95), X^ t rac tor power (0.74), Xc f e r t i l i z e r " 
consumption (0.93), X« rural e lec t r i f i ca t ion (0.98), X.. 
i r r iga t ion intensi ty (0.96) and X^^ area under HYV seeds 
(0 .97) . Factor F2 accounts for 14.76 per cent of the to ta l 
variance explained and i s heavily loaded on Xg cooperative 
banks (0,74), Xg length of metalled road (0.54), Xg agricul-
t u r a l labourers and workers (0.78) and X^p size of land hold-
ing ( -0 ,84) . 
Factor analysis for the year 1985-86 shows that in a l l 
84,15 per cent of the t o t a l variance i s explained by three 
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groups of factor. Factor F^  explains 62,07 per cent of 
the variance and i s highly loaded on X^  tube-wells and 
pumping sets (0.90) , Xg iron plough (0.92), X, blade harrow 
and cul t ivators (0.93), X^  t rac tor power (0.82), Xc f e r t i l i -
zer consumption (0.93), Xy rura l e lec t r i f i ca t ion (0.92), X.. 
i r r i ga t ion intensi ty (0,88) and X^, area under HYV seeds 
(0.92) . 
Factor Fp explains 13.29 per cent of the variance 
and i s strongly loaded on Xg cooperative banks (0,70), XQ 
agr icul tural labourers and workers (0,77), X^Q l i t e racy rate 
(-0.81) and size of land holding (-0.7A), Factor F, accounts 
for 8,79 per cent of the variance explained and i s highly 
loaded on 3^ length of metalled road (0,95) and X^^ size of 
land holding (-0,46), 
A t r i foca l approach i s adopted to examine the impact 
of changed technological factors on the levels of agricul-
tu ra l transformation in respect of i t s three parameters, i , e , 
changed cult ivated area, changed agricul tural production and 
changed agricul tural productivity from 1975-76 to 1985-86 
in the lower Ganga-Yamuna Doab, The study reveals that 
changed cult ivated area in three fourth of the blocks l i e 
within the deviation of ±2,000 hectares , but half of the 
blocks are on the nege-Mve side of the scale. About 12 per 
cent of the blocks have decreased the cult ivated area by 
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more than 2,000 hectares. It has been found that the 
tranaiformation in cultivated area of the study region 
is not due to the result of change in the magnitude of 
selected variables. About half of the variables of 
agricultural transformation are directly projjortional to 
the transformed cultivated area, but their rates of change 
are dissimilar. Size of land holding i^^2^ ^^ ^^® only 
variable which has a high degree of positive relationship. 
Total agricultural production in almost all the blocks 
of the study region has increased. In a little less than 
10 per cent of the blocks the production is increased by 
above 450 thousand quintals, in 29 per cent blocks it is 
increased from 300 thousand to 450 thousand quintals, in 
about half of the blocks it is increased from 150 thousand 
to 300 thousand quintals and in a little less than 10 per 
cent of the blocks its increase is below 150 thousand quintals. 
The study reveals that there exist some relationship between 
the transformed agricultural production and changed indepen-
dent variables. But the relationship between them is weak, 
because of the fact that the change in about 65 per cent of 
the technological correlates of different blocks are directly 
proportional to the transformed agricultural production, but 
the rates of the change are not uniform. 
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While studying the change i n a g r i c u l t u r a l p roduc t iv i ty 
as the t h i rd parameter of a g r i c u l t u r a l t ransformation, i t i s 
found t ha t in about half of the blocks the changed a g r i c u l -
t u r a l p roduc t iv i ty l i e wi thin the devia t ion of ± 10 (index 
number) of which 15 per cent are at the negat ive side of the 
s c a l e . In 12 per cent of the blocks i t i s transformed above 
- 10, i n 27 per cent blocks i t ranges between + 10 to + 20 
and in about 10 per cent blocks i t ranges dbove + 20. The 
study reveals that the changed a g r i c u l t u r a l p roduc t iv i ty (Y,) 
has s t rong pos i t i ve c o r r e l a t i o n with X^  tube-wel ls and pump-
ing se t s ( 0 , 4 9 ) , ^2 ^^^^ plough ( 0 , 6 4 ) , X, blade harrow and 
c u l t i v a t o r s ( 0 . 4 l ) , X, t r a c t o r power (0 .53 ) , X^ r u r a l e l e c t r i -
f i c a t i o n ( 0 . 7 0 ) , X^^. i r r i g a t i o n i n t e n s i t y (0.72) and X^, area 
under HYV seeds ( 0 . 6 l ) . I t has weak and negative c o r r e l a t i o n 
with Xg length of metalled road, X^Q l i t e r a c y r a t e and X^^ 
s i z e of land holding. 
Tenth chapter i s devoted to-study the impact of b io tech-
nology on crop production i n the region. I t shows tha t by 
t he app l i ca t ion of biotechnology as a t oo l of crop production 
I n various blocks of lower Ganga-Yamuna Doab, the production 
of major food crops can be ra i sed upto considerable ex ten t . 
The study revea l s t ha t the t o t a l production of ce rea l s in 
t he study region i s l i k e l y to be increased by 145.3 thousand 
q u i n t a l s which w i l l support an add i t iona l populat ion of about 
one hundred thousar ' ' 
l& 
In order to lessen dependence ent i re ly on energy 
and cost intensive f e r t i l i z e r s , steps have been taken 
towards tapping biological nitrogen fixation symbiotic 
and non-symbiotic bacter ia , blue-green algaes rhizobium 
and azolla. The livestock excreta if cycled through 
anaerobic fermentation in gobar gas plant , could provide 
simultaneously manure and gas. energy for rura l household 
of the lower Ganga-Yamuna Doab, The study reveals that 
by the application of biotechnology 42 million to 57 
million tonnes of chemical f e r t i l i z e r ' s consumption can 
be curtai led annually. 
By the application of b io fe r t i l i ze r s in the lower 
Ganga-Yamuna Doab the production of r ice i s estimated to 
increase by 713 thousand quintals , Jwar (bulrush millet) 
93 thousand quintals , bajra (big mi l l e t ) , 151 thousand 
quintals and pulses 284 thousand quinta ls . Thus through 
b i o f e r t i l i z e r s , r i ce , jwar, bajra and pulses together can 
ra ise agricul tural production of the study region by the 
tune of 1,241 thousand quinta ls . The increased production 
of cereals will support about 7 hundred thousand additional 
persdns and the increased production of pulses wil l be con-
sumed by an additional population of about 1.1 million. 
Thus, i t can be concluded that the increased production of 
cerea ls through biotechnology wil l provide food for about 
8 hundred thousand of additional mouths and the increased 
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production of pulses will be consumed by about 1.11 million 
additional population of the study region. 
The pace of agricultural transformation in right 
direction can be accelerated if the following things are 
taken into consideration; Irrigation facilities in the 
north western parts of the district of Kanpur particularly 
in the following blocks need to be increased. The quickest 
method would be digging of tube-wells. The farmers could 
be extended credit facilities for such wells. These blocks 
are Ghatampur, Patara, Bheetargaon, Amraudha, Ra;)apur, 
Malasa, Akbarpur, Derapur, Sandalpur, Chaubypur, Kalyanpur, 
Sarsaul, Vidhnu. 
A similar facility needs to be extended in the follow-
ing blocks of Fatehpur: Amauli, Kha^Juha, Mai wan, Bahuva and 
Asother. There is one block in Allahabad which stands in 
dire need of the facility, namely Miata. Regular supply of 
electric power and diesel oil at controlled rate in these 
blocks will further help the farmers to irrigate their fields 
when requlried. Distribution of chemical fertilizers HYV 
seeds and pesticides in all the blocks of the study region 
in general and in the blocks of Ghatampur, Rajapur, Akbarpur, 
Derapur, Sandalpur, Kalyanpur, Sarsaul, Vidhnu, Khajuha, 
Asother and Dhata in particular should be done only through 
the co-operative societies on credit so that needy farmers 
2Q 
can get i t on time and the quality can also be assured. 
Co-operative societ ies should provide t ractors and costly 
farm implements an subsidiced rates in various blocks of 
the study region so that small and poor farmers can afford 
the f a c i l i t i e s . Stress should be laid on adopting biotech-
nology including b io fe r t i l i ze r s for crop production as the 
method increases agricul tural production without causing 
any appreciable environmental damage. Long term and short 
term loan on nominal in te res t rate should be extended to 
needy farmers in the blocks of Akbarpur, Kalyanpur, Sarsaul, 
Vidhnu, Asother and Kiata for soi l conservation and water 
harvesting. Consolidation of holdings is urgently required 
in a l l the blocks of the region so that the farmers can use 
modern agricul tural tools and implements which f a c i l i t a t e 
multiple cropping and also divers i f icat ion and commerciali-
zation of agricul ture . For complete abolit ion of neo-Zamin-
dars , new land reform should be intacted ei ther to restore 
the land to the actual t i l l e r or manage the same through 
state/co-operatives to improve the conditions of agriculture 
i n the study region. 
In the l igh t of the study conducted, the author i s 
confident enough that if the above mentioned suggestions are 
adopted then agriculturel transformation in the true sense 
may be achieved in the lower Ganga-Yamuna Doab. 
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INTRODUCTION 
A g r i c u l t u r e i n I n d i a d a t e s back to t h e t ime of 
Indus Val ley C i v i l i z a t i o n , Ever s i n c e i t has c o n t i n u e d 
t o be the l e a d i n g occupa t ion and the mains tay of t h e popu-
l a t i o n of the c o u n t r y . About t h r e e f o u r t h of t h e c o u n t r y ' s 
p o p u l a t i o n l i v e s i n r u r a l a r e a s and c a r r i e s ou t a g r i c u l t u r a l 
a c t i v i t i e s . 
The overwhelming Importance of a g r i c u l t u r e i n 
n a t i o n a l economy can not be overemphasized. I t c o n t r i b u t e s 
about 42 p e r cen t of t h e c o u n t r y ' s economy. The u n d e r -
developed c o n d i t i o n s of Ind i an a g r i c u l t u r e may be proved 
from t h e f a c t t h a t t h e per h e c t a r e y i e l d of c r o p s i n I n d i a 
i s compara t i ve ly low, which i s b a r e l y one t h i r d o r one f o u r t h 
of the y i e l d of t h e o t h e r a g r i c u l t u r a l l y advanced c o u n t r i e s 
of the wor ld . The low y i e l d p e r h e c t a r e i n I n d i a i s mainly 
ae to the l e s s and improper u t i l i z a t i o n of l and and modern 
a g r i c u l t u r a l i n p u t s . The low y i e l d per h e c t a r e has a d i r e c t 
i n f l u e n c e upon the h e a l t h , e f f i c i e n c y and n u t r i t i o n a l s t andard 
of the r u r a l i n h a b i t a n t s . The s o l u t i o n , however, l i e s i n 
t h e inc reased and p roper u t i l i z a t i o n of modem a g r i c u l t u r a l 
i n p u t s f o r which a thorough s tudy of a g r i c u l t u r a l t r a n s f o r -
mat ion and impact of modern technology on a g r i c u l t u r a l t r a n s -
formation i s n e c e s s a r y . I t i s , t h e r e f o r e , n e c e s s a r y t o 
conduct a f i e l d t o f i e l d survey to a s c e r t a i n t h e impact of 
modern a g r i c u l t u r a l i npu t s and p h y s i c a l environment on 
x i 
agr icu l tu ra l transformation. The interpreta t ion of agri-
cu l tu ra l transformation shall be helpful in determining 
whether the agricultural transformation i s in r ight direct ion 
or not. 
The importance of agriculture has further been under-
lined by the fact that the population of the country is grow-
ing very fast and is estimated that by the turn of this 
century, it will cross one billion. The ever increasing 
population is exerting a great pressure on land and adversely 
affecting the man-land ratio. Thus there is a situation 
where the land has to be used with great eagre and thought, 
and where agriculture has to be evolved, taking into cognizance 
all the technological and Institutional factors. Only 
scientific and intelligent agricultural practices can meet 
the situation. 
Agricultural transformation implies the rational use 
of land resource through applyihg a higher degree of modem 
inputs. Agricultural transformation should be such that it 
should provide not only the balanced and adequate diet to 
the entire population, but also the raw materials to the 
agro-based industries. It is well known fact that prior to 
onset of green revolution Indian agriculture was backward 
and there had always been the problem of adequate supply of 
food in the country. But by the onse't of green revolution in 
x i i 
t h e mid s i x t i e s , technological and i n s t i t u t i o n a l advancement 
took place in agr icu l ture which has given phenomenal r e s u l t s . 
This has changed the en t i re outlook of a g r i c u l t u r e . Tradi-
t i o n a l agr icul ture i s being transformed in to a worthwhile 
e n t e r p r i s e . 
Agricultural transformation depends on the continuous 
economic adjustment of farm organiza t ions by absorbing 
improved technological innovations and i n s t i t u t i o n a l co-opera-
t i o n on a p rof i t ab le b a s i s . The process of a g r i c u l t u r a l 
transformation has already begun and the r ecen t ly introduced 
i n s t i t u t i o n a l reforms are paving way for a l a rge sca l e a p p l i -
c a t i on of modem ag r i cu l tu ra l technology. The farmers are 
conscious of the fact that increased a g r i c u l t u r a l production 
can be obtained only by using improved v a r i e t i e s of seeds , 
chemical f e r t i l i z e r s , b e t t e r and p ro f i t ab l e uge of water , 
improved agr icu l tu ra l machineries, t o o l s and implements and 
col lowing crop protec t ion p r a c t i c e s . 
The physical as well as c u l t u r a l envirohment of the 
country i s most var ied . In view of l o c a l v a r i a t i o n in 
physical conditions and uneven d i s t r i b u t i o n of the components 
of modern agr icu l tu ra l technology, i t i s not poss ib l e to put 
any single plan of ag r i cu l tu ra l t ransformat ion fo r the country 
as a whole. Because a plan su i t ab le for one region may be 
qui te unsuitable for the o t h e r s . In order to overcome the 
problems of a region, a deta i led study of i t s l o c a l environ-
ment i s necessary. The importance of such a reg iona l study 
x i i i 
l ed to the author to se lec t lower Ganga-Yamuna Doab for 
i t s de ta i l ed study of a g r i c u l t u r a l t ransformat ion. 
The lower Ganga-Yamuna Doab incorporat ing Kanpur, 
Kanpur Rural, Fatehpur and western por t ion (S i r a thu , Kara, 
Sarsava, Manjhanpur, Kaushambi, MuratganJ, Nevada and Chail 
blocks) of Allahabad d i s t r i c t , extended from 25° 16* to 
27° 00 ' N l a t i t u d e s and 79° 30* to 81° 55* E longi tudes 
( f i g u r e 1) has a t o t a l area of 12,239 square k i lometers 
and support a population of 60,12,436. I t i s a f l a t f e a t u r e -
l e s s p l a i n formed by the i n f i l l i n g of the Indo-Gangetic trough 
during the pleis tocene per iod. 
Agriculture shares nore than half of t h e t o t a l economy 
of the lower Ganga-Yamuna Doab and 45 per cent of Ut tar Pradesh. 
I t i s the mainstay of the people covering about 68 per cent 
of the r eg ion ' s area and engaging about th ree four th of i t s 
populat ion to earn t h e i r l i ve l ihood . Due to grea t pressure 
of population the per capi ta land averages are very low, 
which has led to fragmentation of holdings . About 60 per cent 
of the land holdings are below 1 hectare of area which covers 
a l i t t l e more than 28 per cent of the t o t a l cropped a rea . 
Lower Ganga-Yamuna Doab has a very gen t le slope from 
north-west to south-east following the slope of r i v e r Ganga 
and Yamuna. The region i s broader in the north-west and i s 
t aper ing down towards sou th-eas t . The area of the region 
f luc tua tes from year to year due to the changing course of 
x i v 
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the master rivers, but the loss at one place is more or 
less compensated by the gain at the other. 
The drainage of the lower Ganga-Yamuna Doab discharges 
itself into the river Ganga. The course of all the rivers 
and their tributaries follow the general slope of the region. 
A niamber of perenial and seasonal rivers are flowing in the 
area from north-west to south-east. Its monsoon climate 
characterised by cool winters, hot summer and seasonal rains 
(annual average 89 cms) is envigorating but more susceptible 
to drought and famine. The region is gifted With fertile 
alluvial soils which belong to two river systems — the 
Ganga and the Yamuna, each consisting of recent alluvium, 
flat lands, uplands and lowlands. 
The present work is an attempt to highlight the regional 
disparities in agricultural transformation in one of the agri-
culturally important regions of India, i.e., lower Ganga-
Yamuna Doab. The role of changed technological and institu-
tional factors in bringing about variations in the spatio-
temporal transformation of agriculture in the region is brought 
to light and suggestions are proposed to remove the regional 
imbalances in agricultural transformation of the study region. 
The present work has been grouped into four parts 
consisting of eleven chapters. In the begining a discussion 
has been made on the geographical background and the analysis 
of various complex problems. In the first part there are 
: XVI : 
three chapters, viz., Structure and relief including 
drainage, climate and soils of the lower Ganga-Yamuna Doab. 
The discussion on physiography and drainage is based 
on partly on field work and partly on the topographical maps. 
The chapter on climate is based on the data supplied by the 
Indian Meteorological Department, New Delhi. As the scientific 
data on the soils of the region is not available, the author 
had to rely upon the general information of the soils provided 
in the district gazetteers and settlement reports of the 
districts of the study region. In this chapter discussion has 
been made to emphasize the different aspects which have direct 
bearing on the agricultural transformation of the study region. 
Part second is having three chapters viz.. Concept of 
agricultural transformation and planning, technological and 
institutional factors of agricultural transformation and 
changing pattern of area, production and yield of major crops 
of lower Ganga-Yamuna Doab, Chapter IV deals with the con-
cept of agricultural transformation proposed by different 
eminent geographers and other social scientists. Agricultural 
planning of the country since the begining of the first five 
year plan has also been discussed in this chapter. Chapter V 
is devoted for the study of technological and institutional 
factors of agricultural transformation and their spatial 
distribution in the study region. Chapter VI describes 
the changing pattern of area production and yield of major 
crops of the lower Ganga-Yamuna Doab, 
x v i i 
Part t h i rd incorporates chapter VII to X which make 
the core of the t h e s i s . Chapter VII deals with the s p a t i o -
temporal transformation of ag r i cu l tu re i n lower Ganga-Yamuna 
Doab with spec ia l reference to crop p roduc t iv i ty for two 
points of t ime. Chapter VIII i s devoted to the study of 
pa t t e rn of ciK)p land use in the study region and t o t a l volume 
of change during the period of s tudy. Chapter IX desc r ibes 
the impact of the components of modern technology on a g r i c u l -
t u r a l transformation of the study region . I t a lso dea l s with 
the study of the levels of ag r i cu l t u r a l t ransformat ion i n 
in terms of changed cul t iva ted area, changed a g r i c u l t u r a l 
production and changed ag r i cu l tu ra l p roduc t iv i ty and t h e i r 
changed technological c o r r e l a t e s . Chapter X i s devoted for 
the study of biotechnology as a tool of crop product ion . In 
t h i s chapter various b e n i f i c i a l e f fec ts of biotechnology on 
ag r i cu l tu ra l production have been discussed. I t has been 
estimated t h a t by the appl icat ion of biotechnology as a t o o l 
of crop production including b i o f e r t i l i z e r ^ how much product ion 
of agr icu l ture i s l i ke ly to be increased and how much add i t iona l 
persons can be supported by the increased a g r i c u l t u r a l p ro -
duction. In t h i s chapter i t has also been estimated t h a t by 
the appl icat ion of b i o f e r t i l i z e r s , upto what extent the consump-
t ion of chemical f e r t i l i z e r s can be cu r t a i l ed in the lower 
Ganga-Yamuna Doab, 
The fourth par t of the thes i s r e l a t i n g to conclusion 
includes only one chapter i , e , , Chapter XI of the same name 
: xviii 
which, beside giving conclusion of the work, proposed 
certain useful suggestions for future transformation of 
agriculture in the lower Ganga-Yamuna Doab. 
CTJ 
cLb 
CHAPTER - I 
STRUCTURE. RELIEF AND DRAINAGE 
The region which s t r e t c h from north-west to south 
east occupy mostly the lower port ion of the Ganga-Yamuna 
Doab. The region i s s loping down towards s o u t h - e a s t . In 
the north-west port ion the region i s broader and i t i s 
tapering down towards south-eas t . The area of the region 
f l u c t u a t e s from year to year due t o the changing course 
of the r i v e r s Ganga and Yamuna, but the l o s s at one p lace 
i s , more or l e s s , compensated by the ga in at the o t h e r . 
The p l a i n came into ex i s t ence during the recent g e o l o g i c a l 
per iod . I t i s made of a l l u v i a l d e p o s i t s brought down by 
the r i v e r s from the Himalayas In the north and from Vindhyans 
i n the south. 
The Doab s t r u c t u r a l l y forms a part of the Indo-Gangetic 
l a i n , which l i e s between the northern peninsular India 
dnd the recent ly b u i l t Himalayan chain . The o r i g i n of t h i s 
p l a i n remains a matter of d i s c u s s i o n . 
There are d i f f erent opinions regarding the evo lu t ion 
of th i s reg ion . According to S.G.Burrard, the o r i g i n of t h i s 
depress ion i s s imi lar to that of great v a l l e y of Afr ica . 
Burrard gave the same age to th i s region a l s o . According to 
1. Burrard, S.G., On the Origin of Himalayan Mountain, 
Memories of the Geological Survey of Ind ia , Profess ional 
Paper No. 12, ^Calcutta, 1912) . 
him the plain occupied a deep rift valley bounded by parallel 
faults on its two sides with a maximum downthrow of 32 Kilo-
metres and the valley was subsequently filled up by detrital 
deposits. This hypothesis has few geological facts in its 
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support and does not confirm with geological observations. 
In the opinion of Suess, an Austrian geologist, the 
plain was a foredeep formed infront of the resistant mass of 
the peninsular India in south and Himalayan mountain chain 
in the north. The rivers from the Himalayas brought down 
tremendous amounts of detritus, and filled up the depression. 
The process led to the formation of this plain,^ 
Another view was put forward by Oldham. He suggested 
that the crust of the earth is floating over a fluid magma, 
and therefore, the trough has been created by the sinking 
of the crust under the weight of alluvial deposits brought 
4 
*wn from the mountains by the rivers. 
The most recent view on the origin of this region is a 
*Sag* in the crust formed between the northward drifting 
Indian sub-continent in the south and the con5)aratively softer 
2. Wadia, D. N. & Auden, J.B., Geology and Structure of 
Northern India, Memories of Geological Survey of India. 
Vol. 73, (Delhi, 1939), p. ^5h. ^ 
3. Krishna, M.S., Geology of India and Burma. (Madras, 1960), 
p. 573. 
4. Burrard, S.G,, Proceeding of the Royal Society of England. 
Vol. XCI-A, 1914-15, p. 223. 
sediments accumulation in the sea of Tythes as well as in 
the surrounding basins in the north. As the sediments in 
the Tythes sea were being crumbled and lifted into a mountain 
system, the rivers of newly built mountain filled this 'Sag* 
5 
and finally the plain came into existence.-^ 
Upto this stage it can be well concluded that the 
depression begain to form in the upper Eocene and attained 
its greatest development during third upheaval in the Middle 
Miocene. Since then it has been gradually filled up by the 
sediments to form the level plain sloping gently towards the 
6 
sea. 
There are di f ferent opinions as fa r as t he th ickness 
of the a l l u v i a l i s concerned. The deepest boring t h a t was 
car r ied out in Uttar Pradesh i s a t Lucknow, Although the 
boring i s 407 metres deep, the rock bottom has not yet been 
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touched. The geodetic data obtained by the survey of India 
i n Bihar has estimated the thickness of the depos i t s i n the 
bas in as 1800 metres. An Aeromagnetic survey of the d e l t a 
of the r ive r Ganga in Bengal ind ica tes t ha t the basement 
rock l i e s at a depth of about 5181 metres to 6096 metres . 
5 . Krishna, M.S.. Geology of India and Burma (Madras. 1960), 
p . 511. 
6. Krishna, M. S. , 0£. c i t . , p . 573. 
7 . Oldham, R.D., The Deep Boring at Lucknow, Records of the 
Geological Survey of Ind ia . Vol. XXIII, p . 263. 
8 . Krishna, M. S. , Geology of India and Burma. (Madras, 1960), 
p . 574. 
On the basis of the geodetic data, Oldham believes that 
the Gangetic trough reaches a depth of 457 to 6096 metres 
towards its northern edge and that its floor has a fairly 
regular upward slope towards the southern edge. By using 
the gravity results of different stations in the plain, 
E.A.Glennie calculates the depth of the alluvium as 1981 
metres. Although this figure confirms the geodetic data, 
but does not confirm the geological facts. H.M.Cowie, 
using the same data, adopts even higher figures. 
In the districts of Kanpur, Fatehpur and Allahabad, 
the alluvial deposits consist mainly of clay, silt and 
sand with sometimes gravel beds. Geologically the region 
may be divided into two broad divisions, i.e., the older 
alluvium called Bhangar and the newer alluvium known as 
Khadar. As far as the age is concerned these deposits 
correspond with two main divisions of Quarternary Era: the 
Pleistocene and Recent. They have been distinguished on the 
basis of the land occuring at higher levels and do not get 
innundated by rivers during rains, has been named as 
Bhangar where as the land stretching along the river basin 
and is, occasionally, flooded during the monsoon season has 
been named as Khadar. 
9. Wadia, D. N., & Auden, J, B., og. cit.. p. 135. 
The Bhangar land is generally a leveled plain above 
the flood level of the rivers. It is dark in colour and 
is, generally rich in concretion and nodules of impure 
calcium carbonate locally known as Kankar. These kanksrs 
vary in shape and size. In size they range from small 
grains to lumps of fairly big size. Generally the level of 
Bhangar is 8 to 17 metres above the lowest level of the 
river Ganga. 
The older deposits are characterized by the patches 
of saline and alkaline efforescenec, whl^h are due to the 
gentle slope of the land and the composition of the alluviun. 
Figure 2 shows that the slope of the lower Ganga-
Yamuna Doab is very gradual and does not exceed 20 centimetres 
to one kilometre. As a result of this gentle slope, the 
gradient of the water table is also small. The low gradient 
leads to a sluggish movement of ground water as well as to 
slow movement of surface water. During the period of monsoon 
rainfallf salt nutrients are leach down towards the deeper 
horizons of the soils. But in the dry summer months the 
process of leaching is interrupted and extensive evaporation 
exerts a capillary pull of the solution in the pore spaces 
of the soil. On reaching the surface, the solution evaporates 
leaving crystallised salts as a white incrustation on the 
ground. The alkaline formation may be explained by the fact 
that the dominent constituents of the old alluvium is clay. 
6 
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and sodium c l a y react ing with kankar nodules i s turned in to 
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calc ium c l a y , l i b e r a t i n g sodium carbonate. 
The contour l i n e s of the surface of lower Ganga-Yamuna 
Doab shows that the general s lope of the region i s from north-
west to s o u t h - e a s t . Slope of the region goes on decreas ing 
from north-west to south-eas t . 
The Khadar i s much l imi ted i n extent and i s s t r i c t l y 
conf ined to the banks of the r i v e r s . The whole reg ion i s 
traversed by two main r i v e r s , the Ganga and the Yamuna which 
make the pr inc ipa l s t r i p s of Khadar d e p o s i t s . The banks of 
some of the t r i b u t a r i e s of these two master r i v e r s are a l so 
character ised by Khadar. Ganga Khadar i s by f a r the broadest 
among a l l the Khadars of the Doab. I t a t ta ins s u f f i c i e n t 
width at various p l a c e s . Khadar land occupies lower l e v e l . 
The lower l e v e l of Khadar i s inconformity with the geraeral 
p r i n c i p l e that a r i v e r becomes older in t ime, i t s d e p o s i t s 
become progress ive ly younger and i f the bed of the r i v e r i s 
cont inuously s inking lower, the l a t e r depos i t s occupy a lower 
p o s i t i o n along i t s bas in . Khadar land i s l i g h t i n co lour and 
poor in calcareous matter and corresponds in age with upper 
P le i s tocene and Recent. I t i s general ly composed of sand, 
g r a v e l and pea t . Agricul tural ly i t i s very r i c h s o i l . 
1 0 . Buden, J . B. & Ray, P . C , Report on Sodium s a l t s i n r»h 
s o i l i n the U.P.^ Records of the Geological Survey of India 
Profess ional Paper Mo. 1, Calcutta, 1942, p . 3 . 
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DRAINAGE; 
The drainage of the lower Ganga-Yamuna Doab region 
discharges i t s e l f in to the r i v e r Ganga. The courses of 
almost a l l the r ivers and t h e i r t r i b u t a r i e s f o l l o w the 
general s lope of the area. A number of p r e n i a l and seasonal 
r ivers flow i n t h i s area from north-west to s o u t h - e a s t . The 
main r iver s of t h i s region are Ganga, Yamuna, Rind, Sasur 
Khaderi, Barauna, Non^Pandu and Ki lnah i . Only Ganga and 
Yamuna r i v e r s are snow fed and are f lowing throughout the 
year . The res t of the r iver s are small and are seasonal i n 
character . These seasonal r i v e r s have t h e i r o r i g i n from 
lakes and t a l s . The flow of these seasonal r i v e r s v a r i e s from 
summer to rainy season. In summer these r i v e r s remain almost 
dry and i n the rainy season these r i v e r s have s u f f i c i e n t d i s -
charge of water. 
River Ganga: 
The region under study forms the drainage bas in of 
r i v e r Ganga which receives most of the other r i v e r s of t h i s 
region as i t s t r i b u t a r i e s . After r i s i n g in Gangotary g l a c i e r 
i n the Himalaya, the Ganga en ter s the upper Doab. After 
pass ing through a long course i t enters the lower Doab. This 
r iver forms the northern boundary throughout the whole l ength 
of the reg ion . At the border of Kanpur and Fatehpur d i s t r i c t s 
in the west , i t i s Joined by the r i v e r Pandu from south which 
i s i t s only aff luent of some importance. The bed of Ganga 
m 
z Z3 
Z 
c 
UJ 
X 
<yi 
< 
— Q 
Z 
^ 
u, 
o 
> 
LJ 
> 
cc 
3 
(/) 
LU 
O 
cc 
3 
O 
</) 
_) 
in 
V 
o 
in 
ro 
in 
* A. 
in 
o 
n 
u. 
o 
vn 
z 
J-
in 
-T 
J-
in 
J-
UJ 
J-
in 
o 
o 
o 
<») lO 
PQ 
m 
i£> 
CO 
O 
10 
widens out and changes i t s course almost every y e a r i n t h e 
l ower noab. During the r a i n y season the width of Ganga 
i n c r e a s e s immensely. There i s wide s t r e t c h of low l y i n g 
ground which i s wholly a l l u v i a l i n c h a r a c t e r l o c a l l y c a l l e d 
as Kachhar. This t r a c t i s q u i t e f e r t i l e and c o n s i s t s a h i g h 
r i d g e running cont inuous ly thrx)ughout the d i s t r i c t , but 
broken by a number of r a v i n e s t h a t c a r r y t h e d r a i n a g e down 
the r i v e r . 
The r i v e r Ganga i s jo ined by I s an r i v e r i n B i l h a u r 
11 t e h s i l of Kanpur d i s t r i c t a t the v i l l a g e Mehgawen. The 
cou r se of the r i v e r Ganga i s a succes s ion of l a r g e bends and 
l o o p s throughout i t s cou r se . Before meeting wi th r i v e r Yamuna 
i t t a k e s a bold sweep t o t h e n o r t h - e a s t , then i t bends s h a r p l y 
towards south and Jo ins with the r i v e r Yamuna nea r t h e For t of 
Allahabad. 
In the north-eastern region the physical character of 
the area is greatly determined by the river Ganga which flows 
throughout a well defined broad bed. Upto the western half 
of Fatehpur, the ground slopes towards the river whereas in 
the rest of the region, before its confluence it slopes 
towards the centre. Its watershed in Fatehpur district closely 
follows the Fatehpur branch of the lower Ganga canal upto Jalala 
11. The District Gazetteer of Kanpur, Vol. 19, 1909, p. 4. 
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after which it varies in breadth from 3 to 8 kilometres. Due 
to the fluvial action of the river, it is constantly shifting 
its channel and it seldom retains the same course for two 
years. In some places the river flows closely to the high 
banks and more often there is a broad expanse of alluviiam 
which is subjected to constant change. The river fluctuates 
from year to year but the loss of land at one place is coji^ en-
sated by the gain of land at other place. During the rainy 
season the Ganga is magnificent body of water of immense depth 
with an average width of about 3 to 5 kilometres. In winter 
and summer, the river shrinks to a comparatively smaller dimen< 
sion and often break up into two or more channels. 
River Yamuna; 
River Yamuna forms the boundary of the southern l i m i t 
of the e n t i r e lower Ganga-Yamuna Doab reg ion . The r i v e r has 
a very tor tuous course with i t s bed, on an average 15 metr«s 
deeper than tha t of Ganga r i v e r . I t has a gradient of about 
1:1300. The r i v e r ' s width reaches about 2.5 k i lometres during 
the ra iny season and shrinks to about one ki lometre i n dry 
season. 
In i t s upper course, before the confluence of the Rind 
r i ve r , i t flows from west to e a s t . After tha t the course of 
the Yamuna r ive r i s very c i rcu i tous bending at many places at 
r ight angle and sometimes flowing in an e n t i r e l y opposi t 
u 
direction to its normal course, Inspite of circuitous 
course, it does not change its course altogether but fluc-
tuates from year to year. 
River Yamuna has a narrower valley, more constant 
channels, and steeper banks than river Ganga. The cliffs 
rise at places to great height, for example, just at the point 
where the river Yamuna touches the Allahabad district, the fall 
from upland to the river bed is not less than 33.5 metres. 
Elsewhere it is between 10 to 15 metres. The bank of the river 
is generally very steep for greater part of its course and are 
scoured with ravines. 
The south-western part of the Fatehpur district is tra-
versed by the rivers Rind and Non, beside the river Yamuna. 
Near the bank of these rivers there are extensive ravines. 
Further eastward where Yamuna is supposed to have receeded 
south giving way to great accumulation of silt and making the 
area highly productive and produces crops like wheat and rice 
for local consumption. 
The Isan River: 
The Isan river originates from several shallow depressions 
to the east of Sikandra Rao in Aligarh district. After collect-
ing water from these depressions it begins to flow in a south-
easterly direction. After crossing three districts i.e., Etah 
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Mainpuri and Farrukhabad it enters the district of Kanpur at 
its extreme north at a little distance from Makanpur. Here 
the river cuts the high bank to Join Ganga river at Mehgwan. 
It flows through a wide and sandy valley in Kanpur district 
and is flooded every year during the rainy season. 
Pandu River: 
This river originates in Farrukhabad district and enters 
Kanpur district where it adopts a tortuous course, but in 
general it flows more or less parallel to the river Ganga. It 
turns back to north-east forming the boundary between Kanpur 
and Fatehpur districts. During its course the river receives 
a considerable amount of drainage, being fed by several small 
streams. In Kanpur district it traverse through a hard loamy 
soil which changes to sandy loam and sandy. A belt of wide 
undulating ground along its bank is a marked feature. It Joins 
river Ganga at Sheorajpur in the district of Kanpur. 
Rind River: 
This river is a tributary of Yamuna river. It rises 
from the depressions near Nanau in Aligarh district. After 
flowing through the districts of Etsih, Mainpuri, Farrukhabad 
and Etawah, it enters the district of Kanpur. This river has 
perennial character. The volume of the water in the river 
increases due to some canal escapes. The region which is on 
the north of this river is inaccessible during rains. The 
u 
r i v e r has a very irregular course but i t flows in south-east 
direction. I t has considerable width. I t flows southwards 
before i t Joins river Yamuna at the vil lage Dariabad In Fateh-
pur d i s t r i c t . There are several water courses which cut the i r 
way through hard calcareous soi l before the r iver Joins Yamuna. 
I t resul ts in a network of deep ravines covered with scrubs 
and except for the bed of the r iver i t se l f and larger ravines, 
there are very l i t t l e cultivated t r a c t s . 
Non River: 
River Nbn rises from central and southern part of Akbarpur 
tehsil of Kanpur district. It enters in Fatehpur district in 
the extreme south west of Khajua tehsil. This river flows over 
a very small area, but it flows in a tortuous course towards 
south-east. After flowing for about 15 kilometres in Fatehpur 
district it Joins the river Yamuna at the village Chandpur. It 
has deep and well defined bed and on either sides, it flows 
through ravines. It contains water throughout the year. 
Sengar River; 
Sengar river rises in the Aligarh district from a Jhil 
"Adhwan" to the south of Panethl on the Grand Trunk Road. The 
river never dries except in the years of extreme drought. After 
flowing through Mainpuri and Etawah districts, it enters in 
Kanpur district, where it runs in a deep bed. The drainage from 
the surrounding area cuts its banks into insignificant ravines. 
In the district of Kanpur it makes the boundary between Akbarpur 
and Bhognipur tehsil for some kilometres and then turning 
southwards passes through tehsil Bhognipur to Join river 
Yamuna. At the confluence with Yamuna» much of the deposits 
stretch out are of high agricultural value. 
Berene River: 
The river Berene has its origin in the southern slopes 
of the Ganga water shed in Mahasha and other Jhils, a few 
kilometres north-east of Bindki. It is locally known as Maha 
Nadi, Bilanda Nadi and Bari Nadi etc. at different places. 
This river is the continuation of shallow swamps in its upper 
course. As the slope of the area is very low it is difficult 
for the river to flow and thus the swamps are formed. This 
swampy area is devoted to paddy cultivation. The total length 
of the river is about 110 kilometres. This river in the northern 
and central part is no more than a chain of swamps and lakes. 
As the river proceeds further, the bed deepens producing ravines. 
This river is of no great significance but it controls the 
greater portion of the drainage system of the lower Ganga Yamuna 
Doab. 
Kilnahi River: 
The source of the river Kilnahi is in Shah Alam lake 
which is situated 8 kilometres west of Manjhanpur tehsil of 
Allahabad district. In its upper course it flows south-east 
but near Bajha Khurrampur, it is crossed by Dhata distributary 
where it turns south and enters the south-west corner of Chail 
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tehsil. Here the bed become deeper and the banks are scoured 
by numerous ravines. Before meeting river Yamuna, it meets 
with few smaller rivers from the west. The river is perennial 
except for few kilometres in its upper course. 
Sasur Khaderi River: 
This r i v e r r i s e s on the southern slope of the Ganga 
watershed near Muhiuddinpur which i s nearly 20 ki lometres 
nor th-eas t of Fatehpur. More or l e s s i t flows from north 
west to south-east and Joins the r i v e r Yamuna. 
In i t s upper course, the r i v e r i s no more than a chain 
of swamps. Later on, i t I ssues as an overflow of Ghuri J h l l 
where the course i s very i l l defined because much of the r a i n 
water i s absorbed by lakes . Only in exceptionaly wet yea r s , 
the water passes down the r i v e r consequently a f t e r Kulharla 
v i l l age the r i ve r assumes a d e f i n i t e bed. Near Allahabad border , 
i t s bed i s considerably broad but in i t s upper course the shallow 
channel looks to have been f i l l e d up with s i l t and the re fo re , 
constant ly increasing proportion of water from the neighbourhood 
of Saunt which is t ransferred to a t r i bu ta ry of Berene r i v e r . 
In Sirathu t e h s i l , i t has a well defined bed with a tor tuous 
southeaster ly course in the mid lower Doab Except in the 
south-eas t , the r ive r in the r e s t of Sirathu t e h s i l flows on 
level land with barren s t r e t c h e s . The banks are covered with 
'dhak* Jungles and lower down where i t forms the boundary of 
Manjhanpur t e h s i l . The channel becomes deeper and the banks 
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are broken by ravines which make the land a g r i c u l t u r a l l y 
unproductive. Just beloi*e enter ing the Chail t e h s i l of 
Allahabad d i s t r i c t , the Sasur Khaderi i s joined by Chhoti 
Kilnahi r i v e r from the south beyond which the broken bank 
of Sasur Khaderi r iver become fringed with innumerable 
drainage channels of ravines which become deeper and more 
extens ive as the stream approaches i t s o u t f a l l . This r i v e r 
has s u f f i c i e n t water during monsoon months. In the months 
of dry summer the r iver i s almost dry but the bed i s always 
moist and i n many p laces f u l l of dangerous quicksand s p e c i a l l y 
at i t s confluence with Yamuna r i v e r . 
PHYSICAL DIVISIONS: 
On the b a s i s of r e l i e f and drainage the e n t i r e lower 
Ganga-Yamuna Doab can be divided into two p h y s i c a l d i v i s i o n s : 
( 1 ) . The Khadar or lowland reg ion . 
( 2 ) . The Bhangar or upland r e g i o n . 
The Khadar or lowland region: 
The Khadar region of the lower Ganga<^Yamuna Doab comp-
r i s e s the low lands which run along the r i v e r s . I t i s composed 
of newer depos i t s and rece ives s i l t s and sediments washed out 
from the high p la in by the surface drainage during the season 
of r a i n s . The pr inc ipal Khadar lands are those , found associatecs 
with the r iver Ganga, Yamuna and t h e i r major t r i b u t a r i e s . 
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Drainage map of the region shows the distribution of 
Khadar of various rivers of lower Ganga-Yamuna Doab. The 
belt of Khadar is generally separated from the upland plains 
by belt of sandy ridges, which are dissected by the ravines. 
The Khadar tract usually consists of silt, sand and clay. The 
Khadar of various rivers do not have uniform width. As the 
Khadar lands stand comparatively at a lower level than the 
uplands, these areas are more liable to floods, during rainy 
season. The sand and silt are usually found to be deposited 
in the middle and peripheral parts of the Khadar, while clay is 
deposited in the centre of the Khadar. Owing to seasonal 
flood, the Khadar presumed to be very precarious for agricul-
ture. But where the frequency of flood is less, some good 
crops are cultivated on the limited areas. Rice and wheat 
are very well grown on Yamuna Khadar. 
The tributaries of Ganga and Yamuna rivers have Khadars 
of small width, and they drain the surrounding areas through 
small ravines. During the rainy season the Khadars of these 
secondary rivers are always flooded and become unfordable. 
The Bhangar or uplands region; 
The upland plain is by far the most extensive and 
covers about 90 per cent of the surface area of the lower 
Ganga-Yamuna Doab. The upland plain generally appears as a 
monotonus level plain, with an imperceptible slope towards 
IS 
sou th -ea s t* The monotony i s however, broken by the presence 
of. depress ions , sandy r idges or Bhurs. 
The whole t r a c t between lower Ganga and lamuna Includes 
the d i s t r i c t s of Kanpur, Fatehpur and the Allahabad, The s o i l 
being loamy i s qui te f e r t i l e . Due to the lack of na tura l 
dra inage , swamps and water logging has become the mailed physical 
fea ture of t h i s t r a c t . The Usar lands are found in depressions 
and some sca t te red blocks of sands are also found in many p l ace s . 
The land i n the neighbourhood of the r i v e r s stand high, and i s 
covered with a poor and g r i t t y so i l3 , f u l l of kankar. The hight 
of the banks f a l l s l i g h t l y towards the c e n t r e . Above the high 
banks l i e s a l eve l p l a in in t e r sec t ed by the s luggish r i v e r s 
and streams, i n the immediate neighbourhood of which the ground 
i s usual ly undulating and i l l d r a i n e d . The sandy nature of the 
sub- so i l renders the task of cons t ruc t ion of wells very d i f f i -
cu l t* The s o i l s near Yamuna towards south resemble the mar 
of Bundelkhand, which i s qu i te d i f f e ren t fromthe other s o i l s 
of the lower Ganga-Yamuna Doab. 
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CHAPTER-II 
CLIMATE 
The c l i m a t e of t h e Doab d e r i v e s i t s c h a r a c t e r i s t i c from 
the 'Monsoon'—the r e v e r s a l of p r e v a i l i n g winds , de termined 
on t h e b a s i s of the r e v e r s a l of a tmospher ic p r e s s u r e which 
takes p lace twice i n a y e a r . 
I n one p a r t of the yea r when t h e N o r t h - e a s t monsoon i s 
p r e v e l e n t , t h e a i r g e n e r a l l y blows over t h e r e g i o n from west 
t o east and i s g e n e r a l l y cold and d r y . I n t h e o t h e r p a r t 
of the year, when t h e sou th-wes t monsoon i s p r e v a l e n t , t h e 
a i r blows over the r e g i o n from e a s t to west and be ing mo i s tu re 
laden brings copious r a i n f a l l . 
During t h e pe r iod of N o r t h - e a s t monsoon t h e p r e s s u r e 
gradient i s not s teep and the v e l o c i t y of wind does not exceed 
3 to A ki lometres p e r hour , whi le du r ing t h e season of s o u t h -
west monsoon, t he g r a d i e n t i s r a t h e r s t e e p and the wind blow 
with cons iderable f o r c e . 
The seasonal rhythm of monsoon r e v e r s a l i s w e l l marked 
and t h e s l i g h t e s t v a r i a t i o n i n i t has a g r e a t i n f l u e n c e on 
t h e a g r i c u l t u r a l o p e r a t i o n s of the a r e a . 
The yea r i s g e n e r a l l y d iv ided i n t o two a g r i c u l t u r a l 
seasons: Rabi and Khar i f . which cor respond to the d ry and wet 
monsoon weather of t he y e a r . The sowing of r a b i c rops t akes 
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p l a c e a f t er the re t rea t of south-west monsoon, i n the months 
of October-November. While the Kharif season s t a r t s i n June. 
From c l l m a t o l o g i c a l point of view the year in the Doab 
reg ion can be divided into three seasons : 
( 1 ) . The cold weather season (November-February). 
( 2 ) • The hot weather season (March to mid June) . 
( 3 ) , The season of general ra ins (Mid June to October) . 
The Cold Weather Season: 
The d i s t r i b u t i o n of mean monthly temperatures of the 
three d i s t r i c t s of the lower doab f o r the months of November 
2 i s shown i n Table - 1• 
I t can be seen from the tab le that i n the lower Doab 
at Kanpur the mean monthly temperature i n November i s recorded 
20 .1°C, at Allahabad i t i s 20 .5°C, while i n Fatehpur d i s t r i c t 
which i s l y i n g between Kanpur and Allahabad d i s t r i c t s the mean 
monthly temperature i n the month of November i s a l i t t l e low, 
i . e . , 19 .9°C. 
1• From the meteorolog ica l point of view two monsoon seasons 
have been divided in to four: 
i ) • North-east monsoon: 
lil: Cold weather season (December t o February). Hot weather season (March to mid June) . 
l i ) . South-west monsoon: 
{']: The period of general rains (Mid June to September). The period of retreating monsoon (October to Nov.). 
Memories of Indian Meteorological Department, Vol. XXXI, 
Part II, New Delhi 
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station 
Kanpur 
Fatehpur 
Allahabad 
Temperature 
TABLE - 1 
Conditions in November 
Mean monthly Mean Monthly 
temperature maximum temp, 
in °c in °c 
20.1 
19.9 
20.5 
28,A 
28.8 
28.5 
Mean Monthly 
minimum temp, 
in OQ-
11,8 
11.0 
12.6 
Table - 1 fu r the r shows t h a t in the month of November 
Fatehpur d i s t r i c t r eg i s t e red the highest mean maximum temperature 
i . e . , 28.8°C followed by Allahabad and Kanpur d i s t r i c t s , i . e . , 
28.5®C and 28.4°C re spec t ive ly . 
As far as the mean minimum temperature i s concerned, i t 
i s 11.0®C in Fatehpur d i s t r i c t which i s lowest in the region, 
followed by Allahabad and Kanpur d i s t r i c t s which are having 
12.6®C and 12.8°C r e spec t ive ly . 
The mean r e l a t i v e humidity in the region during the month 
of November remains at about 74 per c en t . I t s l i g h t l y var ies 
over the d i f fe ren t p a r t s of the lower Doab. 
The mean monthly temperature fur ther decreases during the 
months of December and January and the d iu rna l range of tempe-
ra tu re i s f a i r l y high in these months. 
Frost and Hails sometimes occur during the winter months 
in the reg ion . Frost which i s l o c a l l y known as Pala usual ly 
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occurs early in January, when the rabi crops are young and 
not very much liable to great injury. But a late frost may 
however result in great destruction. In winter hail occur 
frequently and damage the plants specially when they are 
flowering and forming the seeds. Fog is more frequent in 
this region. On an average at Allahabad there are 5 fog 
days during winter season.-'^  
During the winter season especially in the months of 
January and February a series of western depressions enter 
India through Iran, Afghanistan, Pakistan and move eastward 
across Doab plain. These depressions cause cloudy weather 
and light rain accompanied by cold waves. Sometimes the 
depressions take a more northerly course than usual with 
the result the rainfall does not occur at all. 
The cyclonic rain is preceded by warm weather and is 
followed by considerable fall of temperature and strong cool 
westerly winds begin to blow. The rainy period generally 
does not last for more than one or two days and is followed 
by a clear sky. 
3. Climate and Weather of South Asia. Vol. V, No. 3, Part I, 
p. 10, Weather Research Centre Directorate of Weather, New 
Delhi. 
4. Gilbert J. Walkar and Rai Bahadur Hem Raj, The cold weather 
storms of North India. Memories of Indian Meteorological 
Department, Vol. XXI, Part VII, 1910-1916. 
5. Mean monthly and annual rainfall and rainy days. Memories 
of Indian Meteorological Department.•Vol. XXX, Part III, 
pp. 95 - 100. 
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Generally the air movement in the month of January 
is almost uniform. During night from 6«00 p. m, to 8,00 
a.m., there is a tendency for the lowest velocities which 
generally occur at the beginning and end of this period 
i.e., at 7»00 p.m. and 7.00 a.m. The air movement increases 
very rapidly in intensity from 8.00 a.m. to noon and is 
nearly constant until about 3.00 p.m. The air movement 
decreases rapidly from 3.00 to 7.00 p.m. 
The distribution of the .average monthly rainfall is 
shown in Figure 6 while Figure 7 , shows the average 
rainfall for the months from November to February, It will 
be seen from figure 6 that the total amount of rainfall 
during the cold weather season does not exceed 5 cm. This 
amount of rainfall though small has great importance for the 
rabi crops, as it comes at the time when the plants are flower-
ing. 
Hot Weather Season: 
The second half of the dry monsoon period includes the 
months of March, April, May and the first half of June. During 
the month of March the temperature rises abruptly. In the lower 
Doab at Kanpur district, the mean monthly temperature rises to 
24.8°C. At Fatehpur it rises to 28.A°C and at Allahabad 28,8°C, 
6. Eliot, J. The Hot Winds of North India, Meteorological Memo-
ries. Vol. VI, 1884-1900, p, 192. 
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The rise of the temperature and clear skies, with 
light westerly winds of the day and relatively cool nights 
in these months produce good effect on the ripening of the 
rabi crops. 
The temperature rises even more in the month of April 
and May. Table 2 shows the temperature conditions for the 
month of April. 
Table 2 shows that the mean monthly temperature in 
the month of April increases as one proceeds from west to 
east. Similarly the mean maximum and minimum temperature 
also increases from west to east. 
Table - 2 
Temperature Conditions in April 
Stations Mean Monthly 
temperature 
in ^ C 
Mean Monthly 
Maximum temp« 
in °C. 
Mean Monthly 
Minimum temp. 
in °C. 
Kanpur 
Fatehpur 
Allahabad 
30.6 
31.0 
31.3 
38.8 
39.5 
39.6 
22.5 
22.5 
23.0 
In the month of April the days are usually hot while 
nights remain still cool. The mean monthly relative humidity 
decreases to an appreciable extent. At Allahabad, for example 
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t h e mean r e l a t i v e humidity f a l l s from 78,5 per cent (January) 
t o 30«8 per cent ( A p r i l ) . The temperature fur ther r i s e s in 
t h e month of May. The normal temperatures at Kanpur and 
Mlahabad d i s t r i c t s are 42.0°C and 34.7°C r e s p e c t i v e l y . The 
low humidity and high temperature lead to a unbearable day. 
The hot winds blow with a f a i r l y su f f i c i en t s t rength and are 
l o c a l l y ca l led as Loo. The excessive heat of the day scorches 
the p l an t s and the lands assumes a parched appearance under 
the t o r r i d sun. Livestock faces great hardship due to the 
shortage of green fodder. The temperature continues to r i s e 
upto the middle of June, a f t e r which the wet monsoon breaks . 
In the hot season the winds blow from west, north-west 
to e a s t , sou th -eas t . In the months of May and June the hot 
winds known as 'Loo* o r ig ina t e as a r e s u l t of the convective 
a i r movement produced by the heat ing of the surface a i r 
and rapid decrease of temperature as one goes up in the 
7 
atmosphere. 
A s ign i f i can t phenomenon associated with the hot weather 
season i s the occurrence of dust storms, most often in the 
l a t e a f te r r»on. These dust storms are l o c a l l y ca l led 'Andhi ' . 
7 . Blandford, H. F . , Hot Winds of North Ind ia , Memories of 
Indian Meteorological Department. Vol. VI, No. 6, 1885, 
pp. 162-1951 Ca lcu t t a . 
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During the dust storm the visibility is reduced sometimes 
to 3 metres or even less than this. The storms are always 
accompanied by voilent winds with very little or no rain, 
as the moisture evaporates before reaching the surface. 
The rainfall of the hot weather season differs from 
the cold weather season, as in the former it is spordic, short 
lived, sub;)ect to great local variation and frequently repeated 
about the same hour day after day for many day$ in succession. 
The barometric oscillations during a storm are rapid and 
Q 
considerable, but are largely due to the local causes. 
The average rainfall for the hot weather season remains 
meager. This rainfall gradually decreases as one proceeds from 
west to east, i.e., from Kanpur to Allahabad district (Fig. 6). 
The rainfall in the hot weather season helps in the early 
ploughing and sowing of land for Kharif crops particularly 
sugarcane. 
The Season of Rains; 
During the last few years experiments have been made in 
the field of Indian Meteorological Science which gives the 
8. Blandford, H.F., Climate of India. London, 1880, p. 81. 
9. Blandford, H.F., The Rainfall of India, Memories of Indian 
Meteorological Department. Vol. Ill, 1886-1888, p. 105. 
n 
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advance Ideas for the origin of monsoon. The c l a s s i c a l 
meteorologist regarded the monsoon as originating due to 
the d i f ferent ia l heating of the land and sea surface over 
South Asia. Due to the intense heat, low pressure area 
i s developed over north-west India while the Indian ocean 
remains re la t ive ly cool . As a result of the pressure 
10 gradient» air flows towards the Indian sub-continent. 
I t was believed by Sir George Simpson, that the South-west 
monsoon i s a continuation of the south-east trades of the 
Indian ocean across the equator, the bulk of moisture i s 
being picked up from south of the equator. 
Later researches on the general c irculat ion of the 
atmosphere has thrown new l ight on the origin of monsoon. 
Asnani and Pisharoty (1965) approached the problem 
from a dynamical and hydro-dynamical stand point, and showed 
11 that the absolute vor t i c i ty of a steady stream of air 
arriving at the equator should reduce i t s e l f to zero and 
therefore undergo low l eve l divergence, i f i t had i n i t i a l l y 
1 0 . Ratana Shumsher Rana, The Journal of Geography. May, 1968, 
Vol. LXVII, No. 5 , p . 293 . 
11. The term vort ic i ty may be described as the rotational 
or spin character is t ics as i t moves re lat ive to the 
earth. 
3^ 
some absolute cyclonic v o r t i c i t y . And by taking in to account 
t he ef fec t of the r o t a t i o n of the ea r th they drew an important 
conclusion tha t the a i r i n the southern hemisphere must descend 
12 
and not ascend as i t approaches to equator . 
Another approach, to t h i s problem of the o r i g i n of the 
monsoon i s based on the Radio ac t ive Tracer-Techriiques for 
for the de t ec t ion of southern hemisphere a i r . 
Rama (1966) found out tha t the radio ac t ive gas radon 
which oozes continuously from land but very l i t t l e of which 
comes from sea . The half l i f e of radon i s 3.8 days. I f i t 
i s found tha t the a i r found over sea i s r i c h in radon conten t , 
then i t may be assumed that i t has recent ly come from land 
area* 
During the majisoon months, i t i s observed that radon 
poor a i r was found both over south and north of equator , while 
the radon r i c h a i r was found over most pa r t of the Arabian 
sea* Consequently t h i s radon r i ch a i r must come from Arabian 
and north African con t inen t s . 
The content ion, the re fo re , i s tha t most of the water 
i n the Indian peninsula during monsoon months comes from the 
13 Arabian sea a lone . 
1 2 . Ramaswamy, C , Prince Mukarram Jha Lectures , The Problem 
of the Indian South-West Monsoon. 1967, p . 5 . 
13* Rama, 'The Monsoon R idd le ' , Science Today for Every Man. 
Bombay, October, 1966. 
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In support of the above findings certain other obser-
vations have also been put forward by scientists. 
Manl, Chako, Krishnamorthy and Desikan (1953) made 
a detailed study of radiation balance over the Indian ocean 
on the basis of the available observations during the Inter-
national Indian Ocean Expedition. They pointed out that the 
net radiation In the Arabian sea and the Bay of Bengal are 
basically different and that large amount of radiant energy 
is available in the Arabian sea for the genesis of the Indian 
monsoon. As a result of the radiation phenomena Just described 
above the evaporation from the Arabian sea becomes a potent 
14 
source of moisture required for the monsoon rainfall. 
All the later researches on the origin of the Indian 
monsoon suggests that the monsoon which enters India is pre-
dominantly of northern hemispheric origin, and comes from 
Arabian sea rather than south of equator. 
The onset of summer monsoon intimately connected with 
the upper air circulation. In the lower troposphere, the 
circulation contrasts sharply with that of the winter the low 
level circulation which is westerly and remains a persistent 
feature throughout June to September. 
14, Ramaswamy, C , Prince Mukarram Jha Lectures, The 
Problems of the Indian South West Monsoon, 1962, p.6 
36 
Another prominent fea ture of the c i r c u l a t i o n i s the 
presence of the equ i to r i a l l i n e a r low pressure zone over 
Ind ia ca l led as "monsoon trough" running eas t to west between 
20° and 30° N l a t i t u d e s . This trough extends from the head 
of Bay of Bengal to Pakis tan . The monsoon current curves 
around t h i s trough from the Bay of Bengal in to northern India 
15 
and the Himalayan foot h i l l s p r e c i p i t a t i n g along i t s passage. '^ 
The upper t roposphere, at the time of summer monsoon i s 
cha rac te r i sed by the presence of the wester ly sub- t rop ica l 
16 J e t stream over northern Ind i a . Jus t as the monsoon begins 
to approach Ind ia , the loca t ion of wester ly Je t moves northwards 
r a t h e r dramat ica l ly to a new pos i t i on north of Tibetan p l a t eau . 
At the same time there i s the appearance of another Je t stream 
from the e a s t e r l y d i r e c t i o n over south Ind i a . I t i s bel ieved 
t h a t as soon as the monsoon approaches India the southward 
branch of upper outflow from Tibetan p la teau gains angular 
mofflentuffl. The southward flow from Tibet keeps to s t rengthen the 
p reva i l i ng ea s t e r l y winds over south Ind i a . A reverse c i r c u l a t i o n 
i s se t up in the lower troposphere for mass compensation and the 
1 5 . Ratna Shamsher Rana, The Summer Monsoon, lyidian J o u r n a l 
of Geography. May 1968, Vol.LXVII, No, 5 , p . 29!?. 
16. An in tens ive study of the upper atmosphere at the Universi ty 
of Chicago under the l eadersh ip of the Swedish meteorologist 
C.G.Rossly led to the discovery of Jet s t reams. Along the 
south edge of ant icyclone was encounter a narrow b e l t of 
strong winds so ca l led as e a s t e r l y Je t stream of the t r o p i c s . 
Far to the north of Himalayas in the sub- t rop ica l Jet stream, 
blowing from west to e a s t . The axis of t h i s Jet stream i s 
located along the southern slopes of the Himalaya in the 
win ter , but suddenly s h i f t s northwards with the advent of 
the monsoon. 
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low level pole ward flow gets westerly momentunj. The summer 
monsoon appears to be the return current in the lower tropos-
phere and leads to meridional circulation system. The monsoon 
current is convergent and picks up abundant moisture on its 
long sea travel. 
The wet monsoon normally commences in Doab in the second 
week of June. The approach of the monsoon brings a great change 
in the weather condition of the entire area. The immediate 
effect one feels, is the great fall in day temperature. The 
mean maximum temperature in July comes down to 33.8®C at Kanpur, 
34.0°C at Fatehpur and 34.0°C at Allahabad.'''^  
The most common characteristics of the monsoon rainfall 
is based on the non-steady current and it is frequently interr-
upted by pulsations. Some times the monsoon activity is well 
mentained over a month, while at the other time there is well 
detained interruptions in the rains lasting for 3 to 10 days. 
These interruptions in the rain are called as the "breaks" of 
the monsoon. 
July and August are the rainest months of the year and 
more than 60 per cent of the total annual rainfall occurs in 
these months in the study area, shown in table - 3« 
17». Five days normal of pressure, Temperature and Humidity, 
Vol. I, New Delhi. 
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On account of the high cloud proportion the mean 
maximum temperature shows a continuous decrease as It is 
clear from Table-4. 
Table - 3 
S t a t i o n s 
Kanpur 
Fatehpur 
Allahabad 
S t a t i o n s 
Kanpur 
Fa t ehpu r 
Allahabad 
T o t a l annual 
r a i n f a l l i n 
Cms. 
88, 
86, 
98, 
Mean 
fo r « 
.48 
• 1 8 
. 0 1 
maxi 
July 
R a i n f a l l ; 
J u l y and 
August i n 
53.65 
55.02 
59.67 
Table - 4 
mum^temperature 
i n °C . 
33 .8 
34 .0 
34.0 
Ln 
Cms. 
Mean 
f o r 
P e r c e n t a g e of 
t h e t o t a l 
annual r a i n -
f a l l . 
6 0 . 0 
60 .4 
60 .0 
maximum temp. 
Augi^st i n <5C. 
32.0 
32 .0 
32 .0 
The relative humidity also increases correspondingly. 
In the month of July the relative humidity for the stations 
Kanpur, Fatehpur and Allahabad has been recorded as 80.8 per 
centf 80.6 per cent and 80,0 per cent respectively. While 
in August the relative humidity increases to 85.6 per cent 
85.8 per cent and 84.6 per cent for the respective stations. 18 
18. Five days normal for relative humidity, Indian Meteorolo-
gical Department, Vol. I, New Delhi. 
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In September the rain normally slackens and rainless intervals 
become longer* The day temperature does not rise much as 
compared to the previous months. 
In October there is a further decrease in rainfall but 
the mean maximum temperature does not show any further marked 
change. There is a further decrease in relative humidity which 
19 
can be seen from Table-5. 
Table « 5 
Relative Humidity in Percentage 
ei+-a4-4r.no Relative humidity Relative humidity Relative humi-
oxaxxons ^^^ August. in September dity in Oct. 
80.1 69.0 
80.5 68.5 
79.8 69.5 
The air in the months of September and October remains 
motionless, with the result these months become more appressive 
and the chances of the out break of numerous diseases are also 
increased. 
The amount of rainfall in the wet monsoon months decreases 
from east to west. The rainfall during these months alternating 
with short spells of five weather sustains the Kharif crops. 
19« Five day normal humidity pressure and temperature, Indian 
Meteorological Deps " 3nt, Vol. I, New Delhi. 
Kanpur 
Fatehpur 
Allahabad 
85.6 
85.5 
84.6 
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VARIABILITY OF RAINFALL: 
Annual Variability;^^ 
It will be seen from figure 11 that the mean annual 
variability of rainfall is greater in parts Kanpur and 
Fatehpur districts. While in Allahabad district some parts 
have least percentage of annual variability in lower Ganga-
Yamuna Doab. 
The general trend of variability shows that the decrease 
in annual variability of rainfall from west to east and an 
inverse ratio to the amount of annual rainfall (Figure 11 ), 
The western part of the lower Doab have the variability ranging 
from 20 to 25 per cent. The central part of the area is 
characterised by a further decrease in annual variability except 
west and south-western parts of Fatehpur district which has 
high annual variability of rainfall, i.e. 20 to 25 per cent. The 
eastern most part of the Doab has the lowest annual variability 
of rainfall. 
20, The annual variability of rainfall has been calculated by 
the writer on the method evolved by P.R,Crowe. The rain-
fall data for 35 years taken from the Department cf Hydro-
logy, New Delhi, were arranged in descending order for 
separate stations. Upper quartile. Median and lower quartlie 
were marked in the series and the variability of rainfall 
interquartile range as percentage to the median was then 
calculated. Normal rainfall obtained for a number of months 
or years by anithematic mean is quite erroneous owing to its 
obvious shortcommings of being sometime to occasional heavy 
rainfall. The variability calculated from these normals 
are also liable to serious errors. The method evolved by 
P.R.Crowe is based on quantitative foundation and median 
and quartile values derived by this method are more expre-
ssive of sequence of rainfall and its variation in each 
month. 
*3 
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By comparing the general distributional patterns of 
annual variablity with that of annual rainfall, it will be 
found that the drier parts have a higher percentage of 
annual veriability, Blandford suggested that the area lying 
under annual variability of 12 per cent or below is suscep-
21 tible to famine, and therefore, the eastern part of the 
lower Doab is more liable to famine conditions and agriculture 
would become more precarious. However, the development of 
canal and tube-well irrigation has made agriculture considerably, 
secure in these parts of Doab. 
The variation of annual rainfall shown in fig. 12 to 14 
reveals that the annual rainfall in the lower Doab is liable 
to great variation from year to year and from place to place. 
In 1970 the rainfall at Sirathu was 60 cms. and was very much 
below the average, while in the year 1972 it was 130 cms. quite 
above the average. Similarly in the year 1984 the rainfall of 
70 cms. at Allahabad, was quite below the average, whereas 
in the same year the rainfall at Kanpur was 110 cm which was 
fairly above the average. 
It may thus be seen, that while all the places are liable 
to suffer from drought or deluge in any one of the given year, 
it may also happen that dry conditions may prevail at one station 
21. Blandford, H.F., Rainfall in India. Indian Meteorological 
Memories, Vol. III." -"RSe-Se, p. 130. 
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but at another station only a few kilometres away, the 
annual rainfall may be greatly in excess of the average 
for that year. 
Variability in the Wet Monsoon Months: 
For agricultural operation the incidence of rainfall 
in a particular period is more important than the annual 
total. A rise and fall in the annual total precipitation 
will not affect agriculture so much as variation in the 
time of its incidence. For instance, an insufficient or 
excessive amount of rainfall in the month of June delay the 
sowing of the early Kharif crops and affect their output. 
Similarly, the month of September is most critical for the 
cultivators as any excess or deficiency of rainfall in this 
month considerably affects the crops of the Kharif or Rabi 
seasons. Rainfall in this month is necessary for the matu-
ring of the Kharif crops, and also for prepaiMng the grounds 
for Rabi ploughing. Heavy rainfall may lead to water logging, 
while deficient rainfall may cause postponement or restriction 
of Kharif sowing. On the other hand if the monsoon rains 
come in light but regular showers and lasts till the end of 
September the output of Kharif crops is good, and there 
is also a larger extension of the area under plough for sowing 
49 
the Rabi crops, 
It will be seen that due to the variations in the 
incidence of onset and retreat of the monsoon rainfall, the 
rainfall variability in the month of June and October is 
higher than in the remaining months of July, August and 
September. Table 6 shows the mean monthly variablity of 
selected stations of lower Doab for each of the monsoon 
months* 
Table - 6 
Stations 
Akbarpur 
Bhognipur 
Khaiwah 
Khega 
Sirathu 
Manjhanpur 
June 
+ 
126 
63 
114 
72 
83 
69 
July 
% 
mm 
kZ 
35 
36 
38 
28 
35 
Months 
August 
% 
+ 
26 
30 
39 
23 
26 
27 
September 
• 
39 
53 
51 
53 
42 
39 
October 
% 
+ 
4100 
1366 
284 
151 
165 
133 
It will be seen from this table 6 that the variability 
is least in July and August where as it is much higher in the 
months of October, June and September. In the first two months 
(July and August) it is below 50 per cent. In September it 
50 
it ranges between 39 per cent to 53 per cent. While in 
October the variability ranges between 4000 per cent to 
133 per cent at various stations of the lower Doab. 
Variability from Median: 
Crowe has suggested that the average values of rainfall 
are misleading because average amount of rainfall is no way 
a true index of a mean rainfall expectation of a place. The 
rainfall of a place is sensitive at one time and over sensitive 
in other time, with this view he points out that the variabi-
lity of rainfall should be Judged from the median or the middle 
value, which is an amount of rainfall actually experienced at 
station at least in any particular year. It can be useful 
indication of the probability that in a given series of years 
half the number of years will experience rainfall above the 
median and half the number of years below it. 
The variability of monthly rainfall from the median for 
the months of June, July, August, September and October has 
been shown in the rainfall disperson diagrams (figure 15 ), 
In order to get a contrasting picture of rainfall inci-
dence in the lower Doab six rainfall stations (Bilhaur, Akbarpur, 
Khaga, Khawaja, Manjhanpur and Sirathu) have been selected. The 
inter-quartile range for the month of July is greater at large 
number of stations. The rainfall is less variable in July 
and August. The inter-quartile range in September is higher 
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than that of June. The highest variation is marked in the 
month of October. The high variability in this month leads 
to independable and precarious rainfall for agricultural 
purposes. 
It may be concluded that variation in June is greater 
and July and August are the rainiest months. Consequently 
the rainfall is less variable in these months. There is a 
marked discontinuity between June and July, while in July 
and August there is a regular rainfall at every station. In 
June at various stations a small variability is recorded. The 
much smaller variability of June may be critical for agricul-
tural purposes, because the monthly median is low and any 
reduction in this amount delays the agricultural operations. 
At all the stations July receives higher rainfall than 
August. At many stations it has also been found that the 
median values are sufficiently higher going above twenty 
centimetres^ "While in other months with some exception does 
not exceed seven centimetres. 
There is a ma^or discontinuity of rainfall between 
September and October. It is also observed that the inter-
quartile range in September is higher than that of June. As 
a result higher variations are in existence which can affect 
the agriculture to a considerable extent. In October a great 
variability is recorded. 
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The study of the dispersion diagrams in the lower 
Ganga-Yamuna Doab clearly indicates that the rainfall in 
the region is much variable in the month of October, The 
next in order are the months of September and June. It 
is also observed that in the months of June and October 
the regularity of rainfall is most needed. Therefore, 
agriculture in the region is much dependent on the vagaries 
of monsoon. Although much of the dependence of agriculture 
on monsoon rain has been reduced due to extensive development 
of irrigation facilities. 
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CHAPTER - III 
SOILS 
Many definitions of soil have been made, some very 
long, some short. Here is a definition which is a combi-
nation of those given by Joffe and Marbut, two wel-known 
American soil scientists. 
"Soil is a natural body developed by 
natural forces acting on natural material. 
It is usually differentiated into hori-
zons of minerals and organic constituents 
of variable depth which differ from the 
parent material below in morphology, 
physical properties and constitutions, 
chemical properties and composition and 
and biological characteristic." 
The soil is a natural medium for plant growth. Soils 
supply nutrients for growing plants, and plants manufacture 
food for animals and food and fiber for man. 
There is a lack of systematic and scientific informa-
tion about the types of soil of the lower Ganga-Yamuna Doab. 
The sources available to the author are The Soils of India 
published by the Indian Council of Agricultural Research in 
1963, and the Settlement reports and district Gazetteers. 
1. Ray Chandhuri, S.P., Agarwal, P.R., Dutta Biswas, N.R., 
Gupta, S.P. & Thomas, P. K., Soils of India, New Delhi, 
pp. 333-339. 
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The Gazetteers and Settlement reports, being the oldest 
source of information provide a textural classification 
of soils, arrived at by emperical methods for revenue 
assessment purposes. The main basis of the soil classifi-
cation is texture, colour, availability of water and the 
level of the land. 
Some maps of the soils of India have been prepared 
from time to time, but they are for the counting as a 
whole and provide a generalized picture for the soils of 
India. 
The soils of lower Ganga-Yamuna Doab are so uniform 
and similar in their characteristics that it is very diffi-
cult to differentiate the soil of one region from that of 
other based on texture. 
Generally, the soils of the lower Ganga-Yamuna Doab are 
of alluvial type and geologically grouped under two categories 
namely (1) The Khadar and (2) The Bhangar. 
Khadar Soils 
The Khadar or newer deposits consist of snadry clay and 
sand along the courses of the rivers and fine silt in the 
level .parts of the plain. The old alluvium is represented 
by level plain above the flood level of the main rivers and 
their tributaries. These soils differ considerably in their 
/ 
S6 
t e x t u r e and ranging from sand through loam and s i l t to 
heavy clay which are i l l -drained and some times charged 
with injurious sa l t s known as reh. 
The character is t ics and quality of drainage exercise 
a considerable influence upon the quality and d is t r ibu t ion 
of these s o i l s . I t will be worthwhile to study the d i s t r i -
bution and charac ter is t ics of various so i l types of the 
lower Ganga-Yamuna Doab. 
The Khadar soi ls are markedly sandy adjacent to the 
r ive r banks, but away from the banks the so i l changes into 
sandy s i l t to s i l t y , and becomes s i l t y clay in the depressions./ 
The Khadar soi ls are always subjected to flood and water logg-
ing . This t r ac t of Khadar is quite precarious for agricul ture . 
The re la t ive ly elevated sandy t r a c t , however, remains protected 
against floods* The sandy soi ls par t icular ly known as Bhur 
consists of white sand for the most part of the region. I t 
has many finer grades and va r i e t i e s . When i t contains any 
appreciable mixture of loam i t is f a i r ly productive. At many 
places i t d r i f t s or r i ses into ridges and h i l locks , and conse-
quently becomes worthless. I t s moisture retentive capacity 
i s very poor. The water table in th is t rac t remains usually 
very high and at some places almost at the surface of the 
ea r th . 
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The general d i s t r i b u t i o n of the sandy s o i l s alongwith 
o ther s o i l types are shown in f igure 16 , from which i t 
can be seen tha t i t occurs in a l l the d i s t r i c t s of lower 
Ganga-Yaffluna Doab. 
The sandy t r a c t runs along the drainage l i n e s of the 
region in the form of long i r r e g u l a r bands. The sandy s o i l 
of Kanpur d i s t r i c t have been studied in d e t a i l , and provide 
a general ized p ic tu re of the nature of t h i s s o i l type occur-
ing in other d i s t r i c t s of the lower Doab, The sandy s o i l of 
Kanpur d i s t r i c t have the pH value ranging from basic at 
the inner por t ion of the r i v e r va l ley to s l i g h t ac id ic in the 
p e r i p h e r a l piarts. Textural ly the s o i l i s assessed to be sandy 
to s l l t y loam and the colour ranges from l i g h t grey to ash 
gi^y. The percentage of clay p a r t i c l e s in the sandy t r a c t s 
a re n e g l i g i b l e . The sub-so i l s being comparatively heav ie r , 
r e t a i n s l a rge r quant i ty of water . The a l l u v i a t i o n of c lay i s 
markedly su f f i c ien t towards the bottom. 
Bhangar S o i l s : 
These types of s o i l s occupy the l eve l p l a ins above the 
flood leve l s of the r i v e r Ganga and Yamuna. The t ex tu re of 
the s o i l s ranges from sandy loam to s i l t and s t i f f c l a y . 
Sometimes la rge amount of impure calcareous matter i n the form 
of nodules i s found at various depths . 
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The Bhangar soils are loamy throughout the region. 
Texturally these soils can be divided into the following 
types: 
(!)• Sandy Loam 
(2). Loamy 
(3). Clayey Loam 
Sandy Loamt 
The sandy loam soil is composed of an admixture of 
sand and loam, where loam consists of sand and clay particles. 
This soil occupies a considerable portion of a generally well 
drained plain. Regarding its distribution, it can be seen 
from figure 16 that the tract comprising sandy loam stretches 
in an alongated strip along the main river of Ganga and Yamuna, 
and run Just in the immediate vicinity of the Khadar lands. 
These long patches are well-defined along the river Yamuna. 
The sandy loam in the districts of Kanpur, Fatehpur and Allaha-
bad is mostly confined in Pandu and Rind interflue, although 
some portion across the Rind river contains the sandy loam 
type of the soil. A narrow patch of this soil is also found 
Just adjacent to the Ganga Khadar in Allahabad district. 
The most characteristic feature of this soil is its 
homogenity and level topography throughout the area. The 
presence of sandy ridges reaching in height from 3 to 9 metres 
in the form of dunes is a striking feature found almost every 
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where In the sandy loam tract. The texture of these soils 
is predominently sandy, and its colour ranges from brown to 
reddish brown. The water holding capacity is generally low, 
with the result, the land covering this soil shows a thirsty 
appearance. Wherever there are adequate irrigation facilities, 
the soil gives good return. The constant use of the soil for 
crop production has made it deficient in mineral nutrients. 
Small amount of calcium is left over owing to leaching of the 
soil. Most of the sandy loam tract has a comparatively heavier 
sub-soil and retains a large quantity of water. The lime 
percentage almost every where is low and being acidic in 
reaction, it is devoid of salt incrustation. The iron nodules 
are found in the sub-soils almost everywhere. These soils are 
generally poor in organic matter and nitrogen. 
The profile of this soil in the study region is found to 
be as follows: 
Depth (in cms.) Characteristics of the soil 
0 - 1 5 Light brown in colour, sandy loam in 
texture, neutral to acidic in reaction, 
non-calcarious. 
15 - 33 Brown in colour, clayey loam in texture, 
compact, neutral in reaction, non-calca-
rious. 
2. Mukherjee, A.B., "Morphogenetic Nature of the Bhur", I.G.J., 
April - June, 1961. 
Bi 
Depth ( In cms.) C h a r a c t e r i s t i c s of the s o i l 
3 3 - 6 0 Dark brown in colour , clayey loam in 
t e x t u r e , neut ra l i n r eac t i on , i ron 
nodules p resen t , non-ca lcar ious . 
60 - 97 Dark brown in colour , clayey loam 
97 -144 ' i n t e x t u r e , neu t ra l i n r eac t ion , 
144 -183 i ron nodules absent , non-ca lcar ious ,^ 
Loamy (Matiyar) : 
The loamy soil locally known as Matiyar or Dumat lies 
in the western part of the lower Ganga-Yamuna Doab in the 
district of Kanpur. The soil is interspersed by saline soils 
especially in the depressed areas. This type of soil have 
the poor water holding capacity and in the absence of adequate 
irrigation facilities, it does not give good crops. 
The texture of the soil ranges from sandy loam to loam 
and from loam to loamy clay. The colour depends on the amount 
of clay present in it and ranges from light brown to brownish 
grey. Surface soils having more sand show acidic reaction 
with pH value not more than 7. While on the other hand at 
places where the percentage of clay increases, the reaction 
is basic and mostly the surface is covered with efflorescence. 
3. Ray Chaudhury, B.P., Agarwal, R.R. & others, Soils of 
India. ICAR, New Delhi, I963, pp. 385-386. 
>4 
In depressed areas the percentage of clay increases 
towards the lower depth, with the result the Kankar pans 
are found at the bottom. 
The common crxjps of this soil are Jwar, bajra and 
maize during the Kharif season. Mixed cropping of bajra 
and arhar is also prevalent. The common rabi crops are 
barley and wheat. Peas are also successfully grown on this 
soil. 
Clayey Loam: 
The clayey loam s o i l i s genera l ly confined to the 
low-lying areas of the region . There are some o the r small 
and narrow t r a c t s of t h i s s o i l running p a r a l l e l to the course 
of the r i v e r Ganga, in the d i s t r i c t s of Kanpur, Fatehpur and 
Allahabad, Another t r a c t of t h i s s o i l i s found between the 
Rind and Sengar r i v e r s flowing through the d i s t r i c t of Kanpur. 
Clayey loam s o i l occurs in the low-lying areas where J h i l s 
and swamps are the common fea tu re and the drainage i s very 
much r e s t r i c t e d . In the wet monsoon period some pa r t s of 
t he land suffer from water logging and i s very often found 
to be under la in by a thick pan of Kankar or in some cases 
i n the form of nodules while at places are cemented together 
forming a s t i f f impermeable rock in the bottom l a y e r s . 
4, I b id , 
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The soils are clayey to clayey loam in texture, but 
at a higher elevation the texture changes into loam. It 
is found that the percentage of clay present in the soil is 
maximum at the top, and decreases with depth. On drying 
the soil become very compact and hard, and is ploughed with 
great difficulty. In colour it is grey, ash grey or dark 
grey tending to bee me black when moist. Generally, this 
soil is very much rich in soluble salts, which are accumu-
lated on the surface during the dry period after monsoon, but 
goes down in the sub-soil during the wet monsoon months as 
water accumulates in the depressions. The salts present in 
the soils are generally carbonate and bicarbonates, but sus-
tantial quantities of chlorides and sulphates are also found. 
The clayey loam soil of Kanpur and Fatehpur districts 
are characterized by their appearent similarity with the 
Bundelkhand soils. Here, in this soil the sign of alluviation 
is marked not very clearly. Comparatively more iron is present 
in these soils. The clayey loam soils of Kanpur district 
are also differentiated with the other such types of soils by 
being more acidic in reaction, as a consequence injurious 
soluble salts are found much in quantity. The most striking 
feature of this soil in Kanpur and Fatehpur districts lies 
in the depth of the ground water level which lies as low as 
24 metres making well irrigation very difficult. 
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Classification of soil on the basis of location of the 
fields from the settlement: 
This method of classification of soil Is purely a 
conventional and takes Into account the location of the 
fields from the village site or the amount of organic matter 
which is applied to the soils. It is a common practice among 
the villagers that they apply the available quantity of manure 
to the fields lying close to their settlements, since there 
Is no extra expenditure on its cartage. The fields nearest 
to the settlements also receive the human excreta as the 
village folks use the nearby fields for easing themselves. 
All this leads to the concentration of manures in the fields 
situated nearest the home-stead. Fields lying a little away 
from the village site are manured occasionally and those 
situated on the boundary of the village get lettle manure. 
Thus the most remunerative crops are always grown in the 
immediate vicinity of the settlements, while Inferior crops 
are likely to be grown further off. 
The land nearest to the settlement is called as Goind, 
Guhan or Bara. The next to this is called Manjha and the 
outer most unmanured lands are called as upar-har. Palo or 
at some places as Braha. 
Practically it seems difficult to demarcate one class 
of land from the other. The limit at which one class of land 
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passes Into another Is therefore, merely a matter of openlon 
of individuals. 
It would be worthwhile to point out the distinction 
between the land surrounding the settlement and the outlying 
lands varies from district to district. For instance in the 
districts of Western Uttar Pradesh, Haryana and Punjab the 
distinction in fertility between near and far off lands from 
the settlements is imperceptible, as the peasants of these 
areas are economically well off and are accustomed to manure 
all their fields whether near the settlement or lying far way 
from it, so that no portion is specially favoured. On the 
contrary the peasants of the lower Doab being generally poor, 
5 
do not do so. 
Saline and iakali Soils: 
In the entire region of lower Ganga-Yamuna Doab the 
Saline and Alkaline soils are found in irregular patches. 
They are often interrupted with patches of fertile lands. 
Alkaline salts when present in small amount do not leave any 
harmful effect on the soil but when the quantity of these 
salts increases beyond a certain limit, they begin to interfere 
in the growth of crops. By physical action, the salts exert 
pressure on the soil stronger than that of cells of the roots 
of plant and with the result, instead of water passing from 
5, Moreland, W,H,, The Agriculture of the United Provinces, 
Allahabad, 1912, p, 47, 
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soil to the roots, it passes from the roots to the soil 
causing crops to wither away. 
In order to investigate the cause of these waste 
lands, a commission, known as "Reh Commission" was estab-
lished in 1876 to investigate the causes of the deterioration 
of the soils. 
Many ideas have been put forward to explain the causes 
of reh formation, and its remedial measures to check the 
deterioration caused by the salt efflorescence. The oldest 
theory in this regard is the marine theory. According to this 
theory, the Indo-Gangetic depression was considered to be an 
old sea, the soil of which become impergnated with salts 
7 
from the existence of shallow lagoons in the geological age. 
This theory has been discerted on the ground that the 
entire Indo-Gangetic basin is of fresh water alluvium to an 
unknown depth. 
The presence of impervious clay is another cause of reh 
formation. In sub-soil this clay obstructs the drainage and 
also helps in storing the ground water under semi artesian 
condition and also promotes accumulation of injurious salts 
of sodium and magnesium which make the soil sterile. 
6. Howard, H., Crop Production in India, London, 1924, p. 44. 
7. Centre, W., Notes on Reh or Alkali soils and Saline Well 
Water, Records G.S.I., Vol. XIII, Part 4, Calcutta, 1880, 
8. Pascoe, A..Manual of Geology of India and Burma. Vol,III, 
Third Edition, Calcutta, 19b7. 
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The root cause of the origin and accumulation of 
salts Is the imperfect drainage and high water table. 
Therefore, an adequate drainage and a permanent lowering 
(below 5 metres) of the water table is a pre-requisite for 
the elemination of the salt efflorescence. A systematic 
study of Usar soils reveals that these soils are found to 
have obtained the last stage of alkalization. The pH 
values of salt content are highest at the top and decreas-
ing with depth. From textural and structural point of view, 
the alkali soils in majority of cases, at first and second 
horizons, are found to be impervious and the profile of these 
soils generally associated with Kankar or large clay pan rest-
ricting the upward movement and the downward flow of water. 
Chemically the saline and alkali soils are characterized 
by the presence of the injurious salts like sodium carbonates, 
sodium sulphates and sodium chlorides with small quantity of 
magnesium and calcium. These salts are present in solution 
in all ground water. During rainy season the solution is 
washed down to water table. In summer months, an extensive 
evaporation takes place and this exert a strong capillary pull 
upward against the gravity on the water which is present in 
the pore space of the soil. As soon as water reaches the 
surface it begins to evaporate and the salts spread on the 
surface as a white incrustation known as reh salt. 
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Effects of Soil Acidity on Plants: 
The various effects exerted on plants by soil acidity 
may be direct or Indirect. Direct Influences are: 
(a)» Toxic effects of H Irons on root tissues, 
(b). Influence of soil acidity on the permeability of 
the plant membranes for cations, 
(c). Disturbance In the balance between basic and 
acidic constituents through the roots. 
Indirect influences are: 
(a). Availability of various nutrients, e.g., phospho-
rus, copper and zinc. 
(b). High solubility and availability of elements like 
aluminium, manganese and Iron In toxic amount; 
due to high soil acidity, 
(c). Benlflclal activities of soil micro organisms 
adversely affected. 
(d). Prevalance of plant diseases. 
(e). Due to soil acidity, nutrients like calcium and 
potassium may be deficient. 
T a b l e - 7 
Optimum pH R e q u i r e m e n t of Crops 
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The soil acidity undoubtedly exerts harmful effects 
on plants particularly by affecting the enzymic changes 
since the enzymes are particularly sensitive to pH changes. 
It is however, increasingly being believed that it is the 
soil conditions created by the acidity which are harmful to 
plants. The optimal pH requirements of some selected crops 
is shown in table 7. 
The optimum pH value for barley ranges from 6.5 to 
8»0. Jwar, maize and sweet potato can tolerate medium 
acidity to mild alkanity and their pH value lies between 
5.5 to 7.5. Rice and linseed can tolerate a fairly acid 
reaction, i.e., 5.0, While barley and sugar-beet can tolerate 
a fairly high alkaline reaction and their pH value is 8.0. 
Reclamation of Usar Lands: 
Before starting the reclamation of Usar lands, a know-
ledge of the following is essential. 
(a). Quality of the soil; 
(b). Quality of irrigation water; 
(c). Nature and distribution of salts in the soil root 
zone; 
(d). Level of sub-soil water; 
(e). Drainage conditions. 
9. Tamhane, R.V., Motiramani, O.P., Bali, Y.P. and Donahue,R.L., 
Soils: Their Chemistry and Fertility in Tropical Asia, New 
Delhi, 1965, pp. 186 - 187. 
7i 
The most important point in judging the quality of 
soil from the reclamation point of view is whether the soil 
is saline or alkaline, if alkaline, the higher the degree of 
alkalinization the greater will be the difficulty in reclaim- . 
ing it. 
It has been mentioned earlier that the main cause of 
the origin and accumulation of salt is the imperfect drainage, 
alongwith the high water table. Therefore, a pre-requisite 
for the reclamation of Usar soils is to lower the water table 
permanently to a depth of about 5 metres below the surface 
of the earth. This should be followed by flood irrigation 
with good quality water leaching out the salts below the root 
zone. In order to achieve this objective, Usar lands should 
be divided into small plots surrounding by earthen embarkment 
so that they may hold water. The plots must be frequently 
ploughed, by which the salts will be dissolved and leached 
down. 
Another method of reclamation of low and medium quality 
of Usar lands is to treat the soil with gypsum (30 to 45 tonnes 
per acre) followed by flushing with plentiful supply of irri-
gation water and growing a crop of dhaincha (Sesbania aculeata) 
as green manure and latter devoting the land to transplanted 
rice.'''' 
10, Khan, A.D., Diagnosis and Reclamation of Usar soils. 
Bulletin No. 4, Lucknow, 1951, p. 10, 
11, Shafi, M., "The Problem of Waste land in India", The 
Geographer, Vol. XV, Aligarh, 1968, p. 5. 
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The reclamation of usar land has been carried out 
in Kanpur and Allahabad districts of the lower Ganga-Yamuna 
Doab. The method is based on the application of heavy doses 
of Malasses (10 to 12 tons per acre) . It contains acid, 
carbohydrates, soluble calcium salts, phosphates and potash 
which readily remove all the important defects of alkaline 
soils. 
It is estimated that the Malasses contain between 60 
and 70 per cent of carbohydrates, 4 to 5 per cent of potash, 
2 per cent of lime and 0»5 per cent of phospheric acid, iron, 
alluminlum oxide and nitrogen. The experiment shows that the 
malasses which contain carbohydrates in sufficient amount, 
when added to the soil, produce carbonic acid which converts 
the sodium carbonates in to sodium bicarbonates and lime 
converts sodium into calcium. 
The reclamation of usar land is largely a physical 
problem. It has been found that where water table is not 
high enough to be within the effective range of active capi-
llary action or where the sub-soil is not totally impermeable 
on account of the presence of the Kankar pan, usar soils can 
be reclamed for agriculture or afforestation purposes. 
12, Shafi, M., o£. cit.. p. 5. 
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CHAPTER -IV 
AGRICULTURAL TRANSFORMATION; CONCEPT AND PLAfJNING 
The objective of agricultural transformation is to 
raise the level of living of the people and to provide all 
human beings the opportunity to develop their potential. 
The concept of crop productivity is one of the impor-
tant aspect in the concept of atricultural transformation 
which is a multidimentional. Productivity of the crop is 
Judged not only from the quantity but also from the variety 
and quality of the produce. The concept of agricultural 
transformation in a region means, by and large, an improve-
ment of productivity from land both per area and per man-day. 
In many areas this means the supply of inputs to farmers to 
enable them to increase production. The diversification of 
cropping as an element of agricultural transformation is 
being supported on consideration of self reliance in agricul-
tural production and maintenance of soil fertility. Diversi-
fication of agriculture must be constructed as the second 
vital aspect of agricultural transformation. It stands for 
production of dairying, cattle rearing, poultry farming, 
fishing and pig raising. These activities not only signifi-
cantly contribute to the store of agricultural produce but 
1. Krishan, G,, The concept of Agricultural Development, in 
Mohammad, N., (Ed.) Perspectives in Agricultural Geography, 
New Delhi, 1981, pp. 2$1 - 2$2. — 
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also generates additional employment opportunities for the 
surplus agricultural population. 
Commercialization of agriculture is the third dimen-
sion of agricultural transformation. The degree to which 
market force have penetrated on area and the scale upon 
which they operate will be the crucial factors in almost 
2 
every question of agricultural transformation. The percent-
age of cropped area under cash crops may be used as a measure 
of commercialization of agriculture. The transformation of 
agriculture is to be Judged also from the degree of equality 
In farm incomes and nature of agrarian relations. Above all 
agricultural transformation should not produce deterioration 
in ecological balance. It should not lead to deforestation, 
exhaustion of soil fertility, depletion of undergixiund water 
and emergence of waterloging conditions. Conservation of 
physical resources is an integral part of agricultural trans-
formation. 
The study of geographical literature covering agricul-
tural transformation in India suggests that seldom an attempt 
is made to define agricultural transformation and to select 
criteria in the light of any conceptual frame work, Rearly 
a distinction is made between the elements of agricultural 
2. Hunter, G,, Modernizing Peasant Societies, Oxford Univer-
sity Press, London, 1969. 
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transformation and factors of agricultural transformation. 
Focus on productivity dimension is dominent. 
A composit index of agricultural development based on 
three factors — the growth rate of agricultural output, the 
use of modern inputs in agriculture and the productivity per 
hectare was constructed by Nath in 1966 to compare the level 
of agricultural development in various states of India. 
Sharma in his work pointed out that agricultural deve-
lopment should be measured not only by the level of producti-
vity or trend in agricultural production but also with reference 
to various physical and cultural inputs like irrigation, ferti-
lizers, pesticides, improved varieties of seeds and extent of 
cultivated land. Agricultural transformation depends on 
application of inputs like fertilizers and water. Agricultu-
ral transformation is considered to be reflected in producti-
vity of cultivated area as well as income per unit of land. 
The concept of agricultural transformation is much more 
comprehensive than normally understood. Productivity is one 
of its dimension. Agricultural transformation in the true 
sense, denotes the quality of agricultural system of a region 
in terms of productivity, diversification and commercializa-
tion. Besides the level and rate of agricultural transforma-
tion may also be distinguished. The former represents a 
3, Nath, V,, "Growth of Indian Agriculture: A Regional Ana-
lysis", Geographical Review, Vol, 59, No. 5, 1969, p, 369, 
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picture prevailing at a particular point of time while the 
later stands for the progress achieved over a given period 
of time. If the progress of agriculture transformation is 
regulated on systematic lines, it becomes agricultural 
development planning. 
Agricultural technology can be best defined as the 
application of techniques to control the growth and harvest-
ing of crops and animals. Thus agricultural technology in 
the wider sense includes all the technological and institu-
tional factors such as agricultural machinary, tools and 
implements, fertilizers, pesticides, irrigation water, HYV 
seeds, consolidation of holding, land tenure, land revenue, 
credit, co-operative societies, rural market and extension 
services with certain other infrastructures of rural areas 
which play direct or indirect role in the transformation of 
agriculture. 
All the above said factors of modern agricultural 
technology play a very vital role in the transformation of 
agriculture. In the early days our agriculture was of pri-
mative type and it still persists in some parts of the country. 
The beginning of the 20th century was marked by awakening of 
interest in scientific study of agriculture throughout the 
world which had its implications in India as well. The 
famine commission of 1880, 1898 and 1901, the irrigation 
77 
commission of 1903f the committee on c o - o p e r a t i o n of 1915 
and the Royal Commission on a g r i c u l t u r e i n I n d i a of 1926 
and 1928 made many recomojendation f o r t h e promotion of the 
we l f a r e and p r o s p e r i t y of r u r a l p o p u l a t i o n . 
The r e p o r t of the Famine Commission were landmark in 
t h e h i s t o r y of I n d i a n a g r i c u l t u r e t r a n s f o r m a t i o n . However, 
i t was the Royal Commission on ag r i cu l t u r e—In I n d i a which 
p r a c t i c a l l y paved the way f o r futur&jJ^ffiJBSc^jfe^^^Tke problems 
of I n d i a n a g r i c u l t u r e . j^k 
The Royal Commission on Agril 
s e t t i n g up of a c e n t r a l c o u n c i l fo r 
ing A g r i c u l t u r a l Research throughout t h e c o u n t r y . The I n d i a n 
c o u n c i l of A g r i c u l t u r a l Research was s e t up i n 1929 to promote , 
guide and c o - o r d i n a t e a g r i c u l t u r a l and animal husbandary 
r e s e a r c h throughout I n d i a . The Counci l performs t h e impor tan 
t a s k of c o - o r d i n a t i n g a g r i c u l t u r a l r e s e a r c h and framing a g r i -
c u l t u r a l p o l i c i e s f o r the coun t ry as a whole and a l s o s e r v e s 
as an adv i so ry body to t h e government of I n d i a i n m a t t e r s 
p e r t a i n i n g to a g r i c u l t u r e . Apart from Ind i an Counci l of 
A g r i c u l t u r a l Research , a number of commodity committee d e a l s 
w i t h r e s e a r c h i n r e s p e c t to p a r t i c u l a r c r o p s . These commodity 
commit tees a r e semi-autonomous bod i e s f inanced by g r a n t s from 
t h e government of I n d i a , pre l o c a t e d in t h e main growing r eg ions 
k» Randhawa, M.S . , A g r i c u l t u r a l Research i n I n d i a , New Delh i , 
1963 . 
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of the crops concerned. 
Besides Agricultural Research I n s t i t u t e s , there are 
several agricultural universi t ies and colleges which are 
spread a l l over the country. They play very important role 
in the extension and improvement of agriculture technology. 
In modern times effective and frui t ful research cannot 
be done by an isolated sc ient i s t in a large number of i]I-
equipped, i l l - s t a f fed , i l l-coordinated and il l-supervised 
research stat ions scattered a l l over the country. Each research 
project has served interrelated aspects and i t s success depends 
on the provision of a team of highly qualified staff special-
izing in different fields of knowledge. Close collaboration 
and coordination is necessary not among the various research 
stat ions in the s ta te but also with other similar i n s t i t u t ions . 
Among the ins t i tu t iona l changes that have over-taken 
the Indian agriculture, land reforms occupy foremost posit ion. 
I t has been observed that the land reform introduced in the 
s ta te are responsible for significant improvement in agricul-
tura l conditions of the country. 
G, B, Jather and S.G.Beri pointed out that the most 
outstanding feature of backwardness of Indian agriculture is 
the endless sub-division and fragmentation of land. They 
described the various causes of fragmentation and their evils 
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which are responsible for the agricultural backwardness. 
They also proposed a number of remedial measures.5 
• 
Prof. Baljit Singh and S, Mishra presented a compre-
hensive survey of all aspects of land reform in Utter Pradesh. 
A brief account has been given on the basic purpose and object-
ive of land reform which is a cause of raising agricultural 
productivity. They pointed out certain changes in which the 
area under cultivation including current fallows has increased 
by more than 8 per cent. 
According to the United Nations report of 1951, the 
objectives of land reforms are four, vize, maximization of 
outputs and productivity, fair and equal distribution of 
agricultural income, increasing employment opportunities and 
ethical order. The other United Nations Report on agricultural 
organization of the same year summarised the measures for 
reform of agrarian structure through a wide range of improve-
ments in the organization of marketing and credit, the exten-
sion of educational and welfare services to the rural community, 
measures for re-organization of production and cooperative 
7 
f arms. 
5. Jather, G.B. and Beri, S.G., Indian Economic, Madras, 1949. 
6. Singh, B. and Misra, S., A Study of Land Reform in Uttar 
Pradesh, Calcutta, 1964. 
7. F.A.O. Progress in Land Reform. New York, 1951, pp. 51-80. 
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Nath has pointed out the Importance of land reforms, 
development of cooperatives and expansion of infrastructures, 
viz., communication and rural electrification in the growth 
Q 
of a g r i c u l t u r e . 
A. Majumdar in 1966 showed the impact of s o i l conser-
vat ion programme on the a g r i c u l t u r a l economy of c u l t i v a t o r s 
on the bas is of a plot study of s o i l conservation farming in 
Damodar va l ley area conducted by s o i l conservat ion department 
of the Damodar Valley Carporation in Hazaribagh d i s t r i c t of 
9 
Bihar . The study revealed, among other things the s t r uc tu r e 
of land use before and af ter conservat ion t reatment , cost of 
conservation, treatment and maintenance, land and people beni -
f i t t e d d i r e c t l y and i n d i r e c t l y by s o i l conservat ion programme. 
W.S.Manu in 1959 suggested the scope of consol ida t ion 
of holding and s o i l conservat ion and the i r ef fec t on a g r i c u l -
t u r a l product ion. D.P.Saxena and S.C.Sharma in the year 1966 
descr ibed the causes of s o i l erosion and various measures of 
s o i l conservat ion tha t have been applied in Etawah d i s t r i c t 
of Ut ta r Pradesh, 
8 . Nath, v . , Agricul tural Growth in 1970 's . Economic and 
P o l i t i c a l Weekly. Vol. 5, No. 52, pp. 134 - hk. 
9 . Majurodar, A., Soil Conservation: A Technological Change 
in Indian Agricul ture , Agr icul tura l S i tua t ion in Ind ia , 
Vol. XXI, No. 4, 1966. 
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A recent study done by the Union of Ministry of Co-
opera t ion and Panchayati Raj provides de ta i l ed and exhaust-
i v e comments on the s t rength of co-operat ives in a g r i c u l t u r e . 
Co-operat ives have been con t r ibu t ing in many ways to the 
development of ag r i cu l tu re e spec ia l ly in the matters of d i s t r i -
but ion of loans and supply of a g r i c u l t u r a l i n p u t s . I t ensures 
the balanced growth of production in which a l l sec t ions of 
farming community can take t he i r f u l l share . Co-operatives 
help to get immediate requirement of both long and short term 
of loan to the farmers. Co-operatives help farmers in mark-
in 
e t ing and other s e rv i ces . 
N.D.Rege in 1969 discussed the i n t e r r e l a t i o n s h i p that 
e x i s t s between s o i l , water and p l a n t s . I r r i g a t i o n has been 
prac t iced in t h i s country as a measure to overcome the d e f i -
ciency of r a i n f a l l . The main object ive i s to get assured 
crop by supplying some water to as many acres as phys ica l ly 
poss ib le during the period of drought. The modern concept 
of water management cons i s t s of more than Just a supply of 
11 
water to the f i e l d . 
According to K.L.Rao (1968) the two condi t ions for any 
l a rge sca le r e tu rn from ag r i cu l tu re are land and water. They 
10. Kamaraswamy, S. , Eixpandlng Role of Co-operatives in Agri-
c u l t u r e , Agricul tura l S i tua t ion in Ind ia , Vol. XXIV, No. 3, 
1969. 
1 1 . Hege, N.D., Water Management A New Concept in Agricul-
t u r a l Planning, Indian Farming, Vol. XXIII, No.11, 1969. 
8 n 
12 
are ready means of increasing production, 
N.G.Dastane and U.S.Patil studied the water requirement 
and presented in 1958 a detailed account in this respect. 
According to them water requirement of crops are essential for 
reaping potential yields. The present concept of water require-
ment is that it is the quality of water needed by crop for 
1 3 
obtaining maximum yield. 
B.P.Pal in the year 1968 pointed out that over all 
production and yield per acre of irrigated land has not recor-
ded the anticipated increase. Supply of water does not bring 
the desired impact. It is, therefore, necessary that water 
and other inputs should be used adequately and at right time 
without causing harmful residual effect on soil. To get the 
best result of irrigation, Indian Council of Agricultural 
Research has realised the importance of this type of research 
work. 
S.C.Jain (1966) suggests that the basic component of 
revolution in agriculture is mechanization. In view of 
D.S.Sangwan (1966), the cause of low yield in Indian Agricul-
ture is the lack of technical application in farms. According 
12. Rao, K.L., Water Resources of India, Indian Farming, Vol, 
XVII, No. 10, 1968. 
13. Dastane, N.G,, and Patil, V.S., Water Need of Crops, 
Indian Farming, Vol. XVII, No. 10, 1968. 
14. Pal, B,P. , New Pl?'^ r^ '.ng for Water Management Research, 
Indian Farming. VCT. XVII, No. 10, 1968. 
8^ 
to these authors the draw backs which are responsible for 
low yield can be removed by mechanical methods with low 
15 inputs. 
W.N.Bater (1957) has suggested the way to introduce 
agricultural machinery and implements to raise agricultural 
output. But C, Culpin in the year 1959 paid more attention 
to the organizational aspects of the machinery and their manage-
16 
ment on co-operative sence. 
J.S.Kanwar (1970) has focused attention on the moderni-
zation of Indian agriculture. According to him the new tech-
nology of production is based on the use of fertilizers, high 
yielding varieties of seeds, pesticides, scientific water 
management and other agronomic practices. Now-a-days the 
greater use of machinery is made for seeding, fertilizers 
and pesticides application, harvesting, threshing and pixscess-
17 
ing. In this way we see that suitable implements and machi-
nery have become a necessity for the progress and modernization 
of Indian agriculture. 
The Food and Agricultural Organization has published 
a series of books in which technological development and 
their implications to agriculture in various parts of the 
world has been discussed. 
15. Jain, S.C,, Technological Change and their Diffusion in 
Agriculture, in S.C.Jain (ed.), Changing Indian Agricul-
ture. Bombay, 1966, pp. 57-58. 
16, Culpin, C , Farm Mechanization Management. London, 1959. 
17. Kanwar, J.S., The Role of Machinery in Modernization of 
of Agriculture, Indian Farming, Vol. XIX, No.11, 1970. 
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In one of the reports published in 1953, it has been 
stated that the introduction of machinery is more cheeper 
than labour* Another report in (1955) presents a comprehen-
sive outline of progress in technology for agriculture. Hcv;-
evert a more useful study has appeared in 1968. It deals 
with the problems of raising agricultural productivity in 
developing countries by applying modern technology. It covers 
all aspects of agricultural technology such as water management, 
Irrigation, fertilizers, crop protection, application of machi-
nery and other improved impliments and institutional require-
ments, research extension and services, finance and agricultu-
ral credit supply in time. 
G, K. Chadha in 1977 has pointed out that in recent 
years, significant changes have occured in agricultural tech-
nology of India. According to him the new agricultural consists 
of biochemical and chemical innovations. Biochemical ir»nova-
tions are the gifts of science and refered mainly to inputs 
which have a physiological effect in increasing productivity 
from a given unit of land. High yielding varieties of seeds, 
chemical fertilizers, and pesticides etc. are examples of 
biochemical innovations. Mechanical innovations are the gifts 
of engineering and refered mainly to inputs which have a 
18. F. A. 0. The State of Food and Agriculture, Rome, 1953, 
1955, 1968: 
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physiological effect in increasing timeliness of field 
19 
operations. 
A. Singh (1970) has given a formula to calculate the 
percentage of pure living seeds in a sample. All seeds require 
adequate oxygen and moisture and a favourable temperature to 
germinate. Suitable temperature is a critical factor in the 
20 germination of seeds. 
R. S. Mathur in the year 1969 has discussed plant dis-
• 
eases in a lucid style. He provides the latest informations 
on the control of plant diseases. According to his estimate 
more than Rs.400 crores of nation's income is lost anually 
due to the plant diseases caused by fungi, bacteria, nematodes 
and viruses. In order to overcome this problem, the fight 
against them is very necessary. He suggested the use of High 
Yielding varieties of seeds and seed treatment with organomer-
21 
cury compound as a control of a number of seed born diseases. 
Pradhan in (1969) describe the wastage and reduction of 
agricultural production caused by insects and pests. He gives 
detailed description of a total of 62 pest species which are 
22 
common to several crops. 
19. Chadha, G.K., Nev; Agricultural Technology, Farm Size and 
Capital Structure, A Regional Analysis of Punjab-Experience, 
Indian Journal of Regional Science, Vol.IX, No.2, 1977,p.125 
20. Singh, A., Seed Testing, The Key Factor in Successful Seed 
Production Programme, Indian Farming, Vol. XX, No.5, 1970. 
21. Mathur, R.S., Plant Disease. New York, 1969. 
22. Pradhan, S., Insects Pests of Crops, New Delhi, 1969. 
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K.K.Khanna and V. K. Mltal (1970) suggested tha t 
there are about 85 species of i n sec t s and pes t s which have 
been recorded in paddy f i e l d s causing s u b s t a n t i a l l o s ses in 
the yei ld of ag r i cu l tu re in Ut ta r Pradesh. They advocated 
a number of cont ro l measures of i n sec t s and pes t s in paddy 
f i e l d s . Er ld lca t ion of plant d iseases i s e s s en t i a l for 
a g r i c u l t u r a l p rogress . 
B.S.Minhas and V.Nathan in (1965) have explained the 
i n t e r - s t a t e and i n t r a - s t a t e va r i a t i ons in output in terms 
of v a r i a t i o n s of cu l tu rab le area and per hectare y i e ld . The 
government of Ind ia has also conducted severa l s tud ies on 
i n t e r - r e g i o n a l and i n t r a - r e g i o n a l va r i a t i ons and i n t e r - s t a t e 
and i n t r a - s t a t e va r i a t ions in crop output on the bas i s of 
24 the model presented by Minhas and V. Nathan. 
According to S, K. Rao, the major cause of i n t e r - s t a t e 
lions in crop production i s thi 
of i r r i g a t e d area among the s t a t e s . ' 
v a r i a t i o n  e di f ference in the growth 
25 
23# Khanna, S .S . , and Mital V.K., Pests of Paddy and t h e i r 
Control in U.P. , Indian Farming. Vol. XX., No. h, 1970. 
24. Minhas, B ,S . . and Nathan, V., Growth of Crop Output in 
India 1951-54 to 1958-61, Indian Journal of Agr icul tura l 
Economics. Vol. 17, 1965, pp. 230 - 47. 
25« Rao, S.K«, I n t e r Regional Variat ions in Agr icul tura l Growth, 
Economics and P o l i t i c a l Weekly. Vol. 6, No. 27, 1971, p . 
1348. 
87 
S, B h a l l a advocated t h a t i n c r e a s e i n a g r i c u l t u r a l 
o u t p u t i s due to t h e improvement in i n f r a s t r u c t u r e s , t h e 
s i z e of land h o l d i n g s , and i n s t i t u t i o n a l f a c t o r s . He con-
c l u d e s t h a t t h e v a r i a t i o n in ou tpu t i s due to t h e l ack of 
26 
v a r i o u s t e c h n o l o g i c a l i n p u t s . 
Noor Mohammed po in ted out t h a t t e c h n o l o g i c a l change i n 
a g r i c u l t u r e c o n s i s t s of adop t ion of farming t e c h n i q u e s deve -
loped through r e s e a r c h e s to b r i n g out d i v e r s i f i c a t i o n and 
i n c r e a s e i n a g r i c u l t u r a l p r o d u c t i o n which r e s u l t s i n g r e a t e r 
economic r e t u r n to t h e f a r m e r s . The use of f e r t i l i z e r s impro-
ved v a r i e t i e s of s e e d s , p e s t i c i d e s , f u n g i c i d e s , assured i r r i -
g a t i o n , new a g r i c u l t u r a l implements and con tou r bunding fo r 
t h e c o n s e r v a t i o n of mois tu re and s o i l a r e some of the examples 
27 
of such t e c h n i q u e s . 
Oaman has suggested t h a t t h e term t e c h n o l o g i c a l change 
i s used he re i n a broad sense t o i n c l u d e a l l k inds of innova-
t i o n s and inven t ions aimed a t i n c r e a s i n g the e f f i c i e n c y of 
a g r i c u l t u r a l p r o d u c t i o n . Changes i n t h e t e c h n i q u e of farming 
as we l l as b r eed ing and feed ing of l i v e s t o c k a re a l so inc luded 
i n i t . 2 ^ 
2 6 . B h a l l a , S . , A g r i c u l t u r a l Growth-Role of I n s t i t u t i o n a l and 
I n f r a - S t r u c t u r e F a c t o r s , Economic and P o l i t i c a l Weekly, 
Vol. X I I , No. 45 , 1977, p . 1898. 
2 7 . Mohammad, N. , Techno log ica l Change and Dif fus ion of Agri-
c u l t u r a l I n n o v a t i o n , P r o s p e c t i v e i n A g r i c u l t u r a l Geography, 
New D e l h i , Vol. A, 1981 , p p . i>b7-271. 
2 8 . Oaman, M.A., Technologica l Change and i t s Di f fus ion i n Agri-
c u l t u r e — I s E x i s t i n g I n s t i t u t i o n a l Set up Adequate, Agricul-
t u r a l S i t u a t i o n i n I n d i a . Vol. 2 1 , No. 7 , 196b, p . 3^* 
8S 
Banerjee in the year 1969 suggested that the future of 
the Indian agriculture depends on the adoption of an adequate 
strategy in agricultural planning based on a comprehensive 
assessment of the agricultural resource potentialities, its 
social and economic infra-structure and their possible impact 
29 
on the country as a whole. 
A. C, Sharma pointed out that agricultural development 
should be assessed not only by levels of productivity or trends 
in agricultural production but also with reference to various 
physical inputs like irrigation, fertilizers, improved seeds, 
and extent of cultivated area. 
Agricultural Planning; 
Before independence the Indian agriculture was totally 
primitive, detariorative, and turbulent. During the British 
Imperial Regime, no pervasive and conducive measure were taken 
to boost the agriculture. It continued to be backward and 
traditional. This accordingly, in turn, warrants an appraisal 
of the historical trends which might focus the deep rooted 
of its gravity. The sadest part of the story began as British 
Empire completely established its root on Indian soil. They 
29• Banerjee,. (Ed.), Essay on Agricultural Geography, A Memo-
rial Volume to B.N.Mukherjee, (-aicutta. 
30. Sharma, A.C., Mechanization of Punjab Agriculture, New 
Delhi, 1976. 
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treated India to be a very good source of raw material to 
feed their mercantile interest and they exploited this 
position ruthlessly for their industrial growth. No initia-
tive was taken to raise the agricultural productivity and no 
new innovations in the form of technological change were 
introduced. Agriculture was a gamble depending upon the whim 
of monsoon. The failure of monsoon meant a sure famine. There 
were a few means of artificial irrigation such as canal and 
tanks. The series of devastating famine of 18th and 19th 
century caused a heavy and severe damage to agricultural 
progress of the country. It was only in 1901, when Irriga-
tion Commission was appointed which drew up a twenty years 
irrigation plan involving an outlay of Rs.l44 crores. This 
was merely an eyewash which could not protect the country 
against famine. 
Apart from famine, other factors like heavy revenue 
asessment and debt has worsened the condition of the farmers. 
Sir Darling in 1925 narrated that Indian farmers are born in 
debt, live in debt and die in debt. 
Similarly, the evil of sub-divisions and fragmentation 
of land has distroyed the agricultural enterprise. It results 
in an enormous wastage of labour, leads to a very large loss 
of land owing to boundprl^s, make it possible to cultivate 
holdings as intensively as would otherwise be possible, to 
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preven t the p o s s i b i l i t y of introducing ou t s ide r s with more 
money as tenant farmers or as purchasers of good a g r i c u l t u r a l 
land. Garner has remarked ' t h a t next to war, pes t i l ence and 
famine, the worst thing that can happen to a r u r a l community 
i s absentee land lo rd i sm ' , Actually the Indian Zamindars 
f a i l ed to de l ive r the goods unlike h is B r i t i sh counterpar t 
bu t placed the cu l t iva ted ryot at the mercy of the 'absentee 
l and lo rds ' who did not h e s i t a t e to extor t the l a s t ounce of 
blood. 
Famine Commission has r i g h t l y pointed out that the 
t o t a l area under c u l t i v a t i o n declined from 213.8 mil l ion acres 
i n 1891-1895 to 208.8 mi l l ion acres in 1896-1900. This dec l ine 
was p a r t i c u l a r l y marked in Bombay Presidency and Ut tar Pradesh. 
Average per acre p roduc t iv i ty of r i c e f e l l down from Rs, 40.48 
in 1910-11 1914-15 to Rs.39.91 in 1925-26 1929-30, tha t 
of wheat decl ines from Rs.23.98 to Rs.21.56 during the same 
per iod . According to BriJ Narain, the average net income per 
acre per year in the canal colonies of the Punjab decl ine 
from Rs.32.50 In 1928-29 to Rs.7.82 in the yesr of 1930-31. 
There was widespread agrar ian discontentment in the country. 
William Digby concluded tha t the fau l t with the e n t i r e system 
of B r i t i s h ru l e in India for the sinking of the population 
i n t o a s t a t e of chronic poverty, blocked any poss ible improve-
ment and modernizing " ' ndian a g r i c u l t u r e . 
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In August 19^7, India became independent, and as a 
departing gift, the British Empire bifurcate the great 
India into India and Pakistan, two separate sovereign states. 
The partition of the country adversely effected the agricul-
ture of the country. The partition left India to great 
dependence on the vagaries of rainfall. The deficiency of 
foodgrain was quite alarming and aggravating. Grow More Food 
Enquiry Committee Report rightly observed that the partition 
was instrumental in causing a net loss of 7-8 lakh tonnes of 
annual supply of food grains. Even after independence the 
problem was virtually deplorable and grave. A country which 
was for over a century an exporter of agricultural products, 
had no alternative but to heavy imports of foodstuff, cotton, 
Jute, vegetable oils and tobacco. 
In the prevailing circumstances, the Planning Commission 
was set up in 1950 under the leadership of Pandit Jawahar Lai 
Nehru, the then Prime Minister of India. The economic develop-
ment through planning affirmed the objective of the government 
to promote the rapid rise in the standard of living of the 
people by efficient exploitation of the natural resources, 
increasing production of agriculture offering employment 
opportunities to all. 
First Five Year Plan; 
On the eve of the first five year plan, Indian Agricul-
ture was in its worst condition. Therefore, during this plan 
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period, agricultural development received the highest 
precedence which necessitated an extensive programme of 
irrigation covering minor as well as major projects. Gene-
ration of electric power, which is linked in most cases with 
the major irrigation projects, has also got a high priority 
in its own right. Production and extensive distribution of 
electrical energy on a large scale is essential for agricul-
tural transformation. 
Agricultural development programme was the basic objective 
of this plan, and it occupied the highest place which necessi-
tate an extensive programme of irrigation. Agricultural and 
community development was also given due attention. 
Total cultivated area in this plan was 324 million acres, 
which included 58 million acres of current fallow. The gross 
cropped area was about 317 million acres of which foodgrains 
occupied 78 per cent. Comparative study of the available 
data revealed that the cultivated area had never kept pace 
with the growth of population and net sown area only increased 
of about 20 per cent in the double cropped area. 
The salient features of the agricultural development 
programmes have been envisaged in the table 8 given 
below: 
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S r . No 
Tabl 
Target of Development Pro 
• 
1. Agriculture 
i ) . 
11) . 
• i l l ) . 
I v ) . 
Foodgrains 
Sugarcane 
Oil seeds 
Cotton 
Unit 
e - 8 
gramme in 
1950-51 
Mill ion Tonnes 52.7 
II II 
It II 
Lakh bales 
2 . I r r i g a t i o n and Power 
1 ) . 
11). 
I r r i g a t i o n 
E l e c t r i c a l 
Energy 
Mil] ion acres 
K . iV. 3 . 
3 . Developmental I n s t i t u t i o n s 
1 ) . 
11) . 
111). 
i v ) . 
v ) . 
v l ) . 
v i i ) . 
Panchayats 
Cooperative 
Soc ie t i e s -
Credit. 
Sales and 
Marketing 
Multipurpose 
Lift i r r i g a -
t i o n . 
Cooperative 
farming. 
Others . 
Thousand 
II 
It 
n 
Nos. 
It 
II • 
5 . 6 
5 . 1 
29.7 
50.0 
2 . 3 
55.1 
87.8 
14.7 
31.5 
192.0 
352.0 
27.0 
1st Five 
1955-56 
61.6 
6 . 3 
5 . 5 
42.2 
69.7 
3 . 5 
69.1 
112.6 
20.7 
40.5 
514.0 
975.0 
35.0 
Year Plan 
%age change 
16.8 
12.5 
7 . 8 
42.0 
39.4 
52.1 
27.4 
26.2 
40.8 
28.5 
167.7 
177.8 
29.6 
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The Grow More Food Enquiry Committee' recomended 
add i t i ona l programmes to ensure the food production t a r g e t . 
Therefore, production programmes cons i s t s of two elements: 
( l ) . Schemes of Sta te governments which account for 
a t o t a l net food production t a r g e t of 6 mi l l ion 
tonnes . 
( 2 ) . Supplimentary schemes with a view to achieving 
addi t iona l production of 1.6 mi l l ion tonnes. 
The plan emphasised the role of co-opera t ive organiza-
t i o n s in r u r a l economy as i t was an indispensable instrument 
of planned economic development under democratic condi t ions . 
Co-operation must be a fea tu re for the implementation of 
programme. Therefore, i t had been adopted to a l l l eve l s of 
admin is t ra t ion in the f ive year p lan , . In India there were 
173,000 cooperat ive s o c i e t i e s with a membership of 12 mi l l ion 
having working c a p i t a l of Rs,233 c r o r e s . The Planning Commi-
ssion in consu l ta t ion with the Sta te governments, the Indian 
Co-operative Congress and the Reserve Bank of Ind ia , formula-
ted spec i f i c programmes for expansion of the movement in a l l 
s e c t o r s . The Central government had a l io ted Rs. 50 lakhs 
fo r arranging t r a i n i n g in co-operat ive organiza t ions during 
t h e plan per iod . I t also s t ressed that v i l l age panchayats, 
by adopting co-operat ion, could share the r e s p o n s i b i l i t y for 
the c o l l e c t i v e welfare of the v i l l a g e community. Many ac t i v i -
t i e s l i k e co-operat ive farming, multi-purpose and c r e d i t 
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societies, managing governmental grants for building roads 
and tanks, introducing improvements in agricultural methods, 
were expected to fall within the purview of co-operation. 
The land policy in the plan occupied the most funda-
mental and significant issue of national development. On 
one side its chief objective was to achieve agricultural 
targets and on the other hand, the land policy should be 
such as it could reduce disparities in the wealth and income, 
eliminate exploitation, provide security for tenants and 
promise equality of status and opportunity to different 
sections of the rural population. 
Through community development and Rural Extension, 
this five year plan seeks to initiate a process of transfor-
mation of the social and economic life of the village. 
Community development was launched during 1952, covering 
approximately 300 villages with a total area of about 700 
square kilometres, cultivated area of about 150,000 acres 
and a populaion of about 200,000 persons. 
The development programme was to cover a population 
of about 15 million. The main fields of activity in the 
comnunity projects were agriculture, communication, education, 
health, supplementary employment, housing, training and 
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social welfare. The agriculture programme included recla-
mation of waste land, provision of water for agriculture 
through minor irrigation works, promotion of improved tech-
niques of cultivation and the use of improved seeds, ferti-
lizer and natural manure and improvement of livestocks. 
There had been considerable activity all over India in 
which new irrigation and pov/er projects were planned. Many 
new schemes, large and small were taken up for construction 
during the plan. Therefore, the plan aimed at securing the 
maximum progress in the execution of these projects. The 
gross irrigated area at the beginning of the first five year 
plan was 22.5 million hectares. A huge amount of money was 
estimated to be spent in this plan to irrigate an additional 
area of 8.5 million acres and to generate 1,08 million killo 
watts of electric power. 
The land reform movement received a considerable 
impetus during this plan. The land reforms aimed at keeping 
in view the aspects of agricultural production and bring 
about the suitable changes in the structure of rural economy 
so that small farmers may get the maximum advantage. Many 
efforts were made in the implementation of different aspects 
of land policy in terras of abolition of intermediaries, 
tenancy reforms, consolidation of land holdings, fixation of 
1)7 
minimum holdings and imposit ion of c e i l i n g a c t . 
Under t h i s plan period the use of nitrogeneous f e r t i -
l i z e r s had f a i r l y expanded. In terms of ammonium s u l p h i t e , 
the t o t a l consumption increased from 275|000 tonnes in 
1950-51 to 600,000 tonnes in 1955-56. The consumption of 
phosphat ic f e r t i l i z e r s with a subsidy upto 25 per cent of 
the cost was ra ised to 78,000 tonnes from 43,000 tonnes during 
the same per iod . In the development of urban compost, appre-
c i a b l e progress has been made. As compared to 1048 cen t res 
a t the beginning of the p lan , 2251 urban l o c a l bodies were 
engaged in the composting of town wastes in 1955-56, 1.8 
mi l l ion tonnes of urban compost were d i s t r i b u t e d as a par t 
of the in tens ive c u l t i v a t i o n programme. 
Land reclamation and development during the plan 
per iod was ca r r ied out by the Central Tractor Organization^by 
S t a t e Tractor Organization and with Government a s s i s t ance 
received by the farmers. The t o t a l area covered was 11.86 lakh 
acres against the ta rge t of 11.1 lakh ac res . Among the impor-
t a n t reclamation schemes undertaken by the S ta te government 
were Khar and Khajan lands in some of the coas ta l d i s t r i c t s 
of Bombay which suffered from encroachment from sea water on 
a g r i c u l t u r a l l ands . The government of Bombay setup a Khar 
Lands Development Board ..nd fixed the t a rge t of 125,000 acres 
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d u r i n g the p lan. They have covered about 68,000 acres of 
land in d i s t r i c t s of Thana, Kolaba, Ra tnag i r i , Broach and 
Sura t . In Ut ta r Pradesh in the Terai area of the foot h i l l s 
of the Himalayas, in the Nain l ta l d i s t r i c t and in Ganga 
Khadar t o t a l l i n g 55,200 acres of Isnd was reclaimed. The 
Ut t a r Pradesh government es tab l i shed 16,500 acres s t a t e 
farm in the t e r a i area for the production of pedigree sead 
and improved breads of c a t t l e and pou l t ry . 
To conclude, the f i r s t f ive year plan was modest. 
I n i t i a l l y , i t was a plan of r e h a b i l i t a t i o n to pu l l out the 
Indian economy ravaged e spec i a l l y by p a r t i t i o n and to rebui ld 
a sound base for a more rapid growth. Obviously, the plan 
got a splendid success in a t t a i n i n g the higher ag r i cu l tu re 
product ion. 
Second Five Year Plan (1956-61); 
The second five year plan was launched in Apri l , 1956 
which sought to rebuild r u r a l Ind ia , to secure f eas ib le oppor-
t u n i t i e s for weaker and under-pr ivi leged sec t ion of the people 
and the balanced development of a l l p a r t s of the country . I t 
in tended to provide means for a l a rge increase in production, 
i n investment and in employment. At the same time i t proposed 
to acce le ra te the i n s t i t u t i o n a l changes needed to make the 
economy more dynamic and more progressive in terms of no l e s s 
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of social than of economic ends. In this way the motto of 
the plan was to establish 'Socialistic Pattern of Society', 
The principal target of agricultural production 
during this plan period are setout in table 9. The target 
for additional production of food grains was placed at 10 
million tonnes, an increase of 15 per cent, from 65 million 
tonnes to 75 million tonnes in 1960-61 over the period of 
1955-56. Similarly larger increase in the production was 
envisaged for cotton as 31 per cent, sugarcane 22 per cent, 
oilseed 27 per cent and Jute as 25 per cent. To carry for-
ward these programmes, the plan was designed to bring about 
greater diversification in agricultural production. It also 
urg$d for changes in the institutional organizations for 
promoting land use and land management on more efficient 
lines and ensuring social Justice to the classes depend on 
land. In achieving these desired targets the Planning Commi-
ssion and the Ministry of Food and Agriculture proposed to 
carry-out studies in the cropping pattern, land use and water 
resources, irrigation and national extension in each region 
of the country. 
The plan aimed at reclaiming 1.5 million acres of land 
and to carry out land improvement measures over an area of 
2 million acres through '"'le canal and State Tractor Organiza-
tioh and other agencie.-^ . It was expected that Central Tractor 
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Table - 9 
Pattern of Ta rge t s of A g r i c u l t u r a l P roduc t ion 
During Second Five Year P lan Pe r iod 
Commodity Unit Es t imated 
P r o d u c t i o n 
i n 1955-56 
Est imated Percent -
P r o d u c t i o n age i n -
I n 1960-61 c r e a s e 
Foodgra lns M i l l i o n Tonnes 65.00 75.00 15 
Oil Seeds 
Sugarcane(Gur) " 
Cotton M i l l i o n Bales 
5.5 
5.8 
4 .2 
7.0 
7.1 
5.5 
27 
22 
31 
Jute 4.0 5.0 25 
Coconut (Oi l ) Lakh Tonnes 1.3 2.1 62 
Arecanut Lakh Maunds 22.0 27.0 23 
Lac 
Tobacco 
ti 11 
Cashew nut 
Tea 
Lakh Tonnes 
Thousand Tonnes 
M i l l i o n Ponds 
12.0 
2.5 
60.0 
644.0 
16.0 
2 . 5 
80.0 
•00.0 
33 
— 
33 
9 
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Organizat ion would reclaim, about 96,000 acres of fallow 
and jungle land and at the same time would plough about 
I49t000 acres of land. The plan also provides some a l l o -
ca t ions for the establishment of a 'Trac tor Testing S ta t ion ' 
which would examine the s u i t a b i l i t y of a l l types of t r a c t o r s 
under Indian condi t ions . 
The programmes of co-operat ive development for the 
second f ive year plan was drawn up on the l i ne s of recommen-
dat ion made by Rural Credit Survey Committee. I t was suggested 
t h a t during the course of t h i s plan, g rea te r emphasis would 
be la id down to provide sound foundation for the development 
of agrar ian co-opera t ive . The steps recomended are as under: 
1 ) . In each d i s t r i c t and l a t e r in each na t iona l exten-
sion cent res and community projec t area experimental 
or p i l o t p ro jec t s in co-opera t ive farming should be 
taken for evolving b e t t e r methods of management and 
organiza t ion , 
i i ) . Surplus area on account of imposit ion of c e i l i n g 
on a g r i c u l t u r a l holdings should be on co-opera t ive 
l i n e s . 
i i i ) . Small farmers should be brought in to co-operat ives 
by the agreem>=at to pool t h e i r land. 
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iv) • An extensive programme for t r a i n i n g in co-opera-
t i v e farming should be i n i t i a t e d . 
The National Development Council agreed in 1955, 
that the whole country should be served by the na t iona l 
extension service in t h i s plan period and that not l e s s than 
40 per cent of the na t ional extension blocks should be con-
verted in to Community Development Blocks, I t was also hoped 
t h a t the National Extension and Community Project wi l l yield 
marked progress along with a g r i c u l t u r a l production during 
the next f ive years . 
In t h i s way, na t ional extension and community project 
programmes were supposed to be of c e n t r a l f igure and provide 
help to the people of the v i l l a g e to organize themselves for 
g r ea t e r product ion, technica l guidance and in p a r t i c u l a r to 
br ing about the upliftment of the under pr iv i leged sec t ion 
of r u r a l community. 
Table 10 br ings out the progress of primary a g r i c u l -
t u r a l c r ed i t s o c i e t i e s during 1956-61. The number of a g r i -
c u l t u r a l c r e d i t s o c i e t i e s rose from about 105,000 to about 
210,000 and t h e i r membership went up from h,U mi l l ion to 
about 17.0 mi l l ions r>.iror t h i s per iod, the t o t a l loan advanced 
by primary agr icul tur ' " ' s o c i e t i e s was to the extent of 
Rs.200 crores against ~s.49.6 crores in 1955-56. At the end 
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of the second f ive year plan, c e n t r a l land mortgage banks or 
spec i a l land mortgage banking department attached to the apex 
co-operat ive bank was es tabl ished in almost a l l the s t a t e s . 
Period 
1956-57 
1957-58 
1958-59 
1959-60 
1960-61 
P o s i t i on of Prima: 
Socie t ies 
(number) 
161510 
166543 
182905 
203172 
210000 
ry 
Table - 10 
Agr icu l tura l Credit Soc ie t ies 
During 1956-61 
Membership 
(Mil l ion Number) 
9.1 
10.2 
11.9 
14.4 
17.0 
Short and 
medium term 
loan (Rs.Crore) 
67.3 
96.1 
125.1 
169.1 
200.0 
In 1959-60, there were 407 primary and mortgage banks. 
Table 11 reveals the trend of technological change 
in ag r i cu l tu re ending the second plan per iod. The average 
yield of r i c e and wheat in 1960-61 was 10,1 and 8,5 qu in t a l s 
per hectare against 8,7 and 7.1 qu in ta l s per hectare over 
the year of 1955-56 r e spec t i ve ly . In the case of f e r t i l i z e r 
consumption, i t was 1,6 kg per hectare in 1960-61. The 
percentage of gross i r r i g a t e d area to gross sown area also 
rose to 18,3 from 17,4 during the same per iod . 
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Table - 11 
Percentage of Technical Change in AgricultureC1960-61) 
S r . No. Item Ending F i r s t Five Ending 
Year Plan 1955-56 Second Five 
Year Plan. 
1. Percentage of gross 
irrigated area to 
gross sown area, 17.^ 18.3 
2. Fertilizer Consumption 
(Kg/Ha). 0.9 1.6 
3. Average yield 
a. Rice (Qtl./ha) 8.7 10.1 
b. Wheat(Qtl./ha). 7.1 8.5 
The work of community development was taken up in 950 
development blocks of which 370 under community development 
schemes and about 580 under national extension scheme. Every 
block was under the national extension scheme for which 
Rs.450,000 was alloted. In this way, national extension and 
community development aspects were regarded as related phases 
of the same programme. In 1957, the programme was reviewed by 
the study team setup by the committee on Plan Projects. They 
suggested to adopt the single scheme of community development 
which might be spread over two stages, each of five years. The 
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f i r s t s tage envisaged a block budget of Rs. 12 lakhs and 
the second of Rs. 5 l akhs . With these changes, i t was 
decided to extend the period for covering the e n t i r e ru r a l 
a rea by three years was upto October •1963. 
In tens ive Agr icul tura l D i s t r i c t Programme was i n t r o -
duced in 1960-61 in three d i s t r i c t s which was subsequently 
extended by stages to another t h i r t e e n , A major change 
occured with the in t roduct ion of the high y ie ld ing v a r i e t i e s 
i n f ive major crops namely wheat, paddy, ba j ra , maize and 
Jwar. The use of chemical f e r t i l i z e r s i . e . , N, P & K was 
promoted to 230,000, 70,000 and 26,000 tonnes during 196O-61. 
The number of t r a c t o r s increased to 31,000 in 1960-61. The 
loan advanced through co-operat ive s o c i e t i e s for short term 
and medium term was Rs.203 c rores and for long term of Rs.12 
c ro res during the same per iod. The pumping s e t s - e l e c t r i c 
and d i e se l engines rose to the tune of 191*000 and 230,000 
r e s p e c t i v e l y . Attent ion was given to the development of 
* 
urban compost and loca l manurial resources , 11.8 mil l ion 
ac res of green manure and 2,7 mi l l ion acres of s o i l conser-
v a t i o n was covered by the end of second p lan . The area of 
about 4 mi l l ion acres were reclaimed by the end of t h i s p lan . 
Mechanical cu l t i va t i on was extended to 0.5 mi l l ion acres 
and land improvement ^<^ about 1.5 mi l l ion ac res , 4000 seed 
farms were establish 
106 
During the year 1959, the damage caused by the floods 
was estimated at Rs.10 crores to the a g r i c u l t u r a l s ec to r . 
A flood board with a high power was se tup . An a g r i c u l t u r a l 
un ive r s i ty was a lso es tabl i shed at Pantnagar in Ut ta r Pradesh 
during this plan. 
A number of new schemes were introduced during 1956-61 
for the development of f r u i t production. About 166,000 acres 
of new orchards were planted and about 132,000 acres of old 
orchards were rejuvenated and over 4,000 gardners were t ra ined 
during t h i s per iod . 
To conclude, the second p lan , in genera l , showed a 
headway in a g r i c u l t u r a l production espec ia l ly in the year of 
1959 achieving 11.00 per cent growth r a t e . Thus t h i s plan 
had the moderate impact on a g r i c u l t u r a l f r on t . 
Third Five Year Plan (1961-66): 
Third Five Year Plan was launched in April 1961. The 
plan stressed that with a view to securing the l a r g e s t measure 
of l oca l p a r t i c i p a t i o n and in p a r t i c u l a r , the f u l l e s t u t i l i -
z a t i o n of the loca l man-power resources , programmes r e l a t i n g 
to a g r i c u l t u r e , minor i r r i g a t i o n , s o i l conservat ion and the 
development of co-operat ion should be formuls'ted through plans 
on the block and d i s t r i c t l e v e l . The major t echn ica l programmes 
for increas ing ag r i cu l t u r a l production under the plan were: 
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1. Irrigation. 
2. Soil conservation, dry farming and land reclamation. 
3. Supply of fertilizers and manures. 
4. Seed multiplication and distribution. 
5. Plant protection. 
6. Better plough and improved agricultural implements 
and adoption of scientific agricultural practices. 
In addition, in fifteen districts which had very 
favourable conditions of availability of assured irrigation 
and rainfall, it was proposed to undertake these schemes on 
a more intensive scale. In development blocks, programmes 
was to be implemented with the greater participation of local 
communities and its result to reach as much as families possible 
through the village production plan. 
In pursuance of Ford Foundation Team on Agricultural 
Production, the Intensive Agricultural District Programme 
(lADP) at district level in each state has been proposed in 
the plan. The programme was intended to contribute both to 
rapid increase in agricultural production and to suggest new 
Innovations in the selected areas. In the selected districts, 
arrangements were to be made to provide all the essential 
elements for increasing production, supplies of fertilizers, 
improved seeds and imp!)Clients, pesticides, composit scientific 
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demonstrations, and credit facilities at the block and 
village level as well as to the individual farmer. 
Table 12 identifies the estimates of production to 
be realised by the end of the plan. 
Commodity 
Foodgrain 
O i l s e e d s 
Table - 12 
Es t ima tes of P roduc t ion 
Unit Base l e v e l 
p r o d u c t i o n 
(1950-61) 
M i l l i o n tonnes 76 .0 
" " 7.1 
Sugarcane(Gur) " " 8 .0 
Cotton 
J u t e 
Tobacco 
Tea 
Coffee 
Rubber 
M i l l i o n b a l e s 5.1 
" " ^ . 0 
Thousand tonnes 300.0 
Thousand Lb. 725.0 
" " A8.0 
" " 26 .4 
Est imated 
p roduc -
t i o n 
(1965-66) 
100.00 
9 .8 
10.0 
7 .0 
6.2 
325.0 
900.0 
80 .0 
45 .0 
Pe rcen t age 
i n c r e a s e 
31 .6 
38.0 
25 .0 
37.2 
55.0 
8 .3 
24 .7 
67.1 
70 .5 
Foodgrains were expected to be 100 million tonnes in 1956-66 
have an increase of 31.6 per cent over the year of 1960-61. 
Oil seeds increased by 38 per cent, sugarcane (Gur) 25 per cent 
cotton 37.2 per cer.c, Jute 55 per cent, tobacco 8.3 per cent, 
tea 24.7 per cent, coffee 67.1 per cent and rubber 70.5 per cent 
during the same period. 
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The principal task of community development programme 
was to ensure the growth and working of Fanchayati Raj 
institution like village panchayats, panchayat samitis, zila 
parishads and co-operative agencies so that each should 
realize its maximum development potentials on the basis of 
local manpower. The plan suggested that local plans should 
be worked out as a means of effective implementRtion of the 
state plan. It drew the following field proposals of district 
and block plans: 
1). Agriculture including minor irrigation, soil 
conservation, village forests, animal husbandry 
and dry farming, 
2), Village industries, 
3), Elementary education with special emphasis on 
school buildings for local communities. 
4). Development of co-operatives. 
5)» Rural water supply and the programme of minimum 
rural amenities, 
6)» Works prograirmes for the fuller utilization of 
manufacture resources in rural areas. 
The extension functions of the village had also been 
entrusted to the community development organization which 
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included agriculture, animal husbandry, co-operation and 
rural industries. Efforts were to be made to raise the 
agricultural production by about 30 per cent and other large 
programmes of minor irrigation, utilization of irrigation 
from various schemes, soil conservation, dry farming, appli-
cation of fertilizers and development of local manurial 
resources. Agriculture department and other departments 
concerned with agricultural production had been asked to 
provide guidance, trained manpower, expert supervision and 
other resources needed to the community development organi-
zation at the district and block levels. 
The new strategy pertaining to the Intensive Agricul-
tural District Programme was started in 1960-61 in three 
districts and subsequently extended by stages to another 
thirteen districts. In 1964-65, a modified version of the 
scheme was introduced to the remaining other part of the 
country in the form of intensive agricultural area programme, 
The major change, however, occured with the introduction of 
high yielding varieties of seeds. These hybrid seeds were 
widely adopted by 1963. In case of wheat, the beginning 
was made in 1963-64 by trying out maxican dwarf varieties. 
Paddy seeds of exotic varieties as Taichung Native I were 
introduced in 1965. The high yielding varieties programme 
was only limited to five crops: '»Vheat, paddy, bajra, maize 
and Jwar, A yield of 5 to 6 tonnes per hectare was recorded 
I l l 
against a normal yield of 2 tonnes in irrigated areas. 
ADT-27 a variety propagated in Tanjore district has given 
an average yield of 4 to 5 tonnes of paddy per hectare. 
New agricultural technology .in the shape of improved 
seeds, chemical fertilizers, plant protection, implements 
and machinery, irrigation facilities and agricultural credit 
and several other public institutions had also played a 
pivotal role to boost the agricultural production. National 
Seeds Corporation was set up in 1963. 65 Agro-Industries 
Corporations had bpen established in different states. 
National Co-operative Development Corporation and Agricul-
ture Refinance Corporation were established in 1963. As a 
result of it, significant increase in the use of agricultural 
inputs has been observed in table 13. 
During the third plan period the land reforms were 
undertaken. The practice of Zamindaris, Jagirdaris, inamdari 
and other intermediary tenures have practically been abolished, 
It brought 20 million tenants into the direct relationship 
with the State# The surplus cultivable land had been distri-
buted to 3 million landless tenants and share cropers. 
Provision for security of tenure and regulation of rent had 
also been made. 2.3 million acres of surplus land in excess 
of ceiling limits have b"?n declared. Committee of land 
reforms implementation proposed in August 1966, for securing 
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Table - 13 
Progress In t h e use of A g r i c u l t u r a l I n p u t s 
Item Unit 1960-61 1968-69 
(A) . Chemical F e r t i l i z e r s 
1 ) . 
2 ) . 
3) . 
4 ) . 
( B ) . 
1 ) . 
2 ) . 
3 ) . 
Nitrogenous 
Phosphatic 
Potass l c 
Plant p r o t e c -
t i o n . 
Implements and 
Machinery. 
Tractors 
Power T i l l e r s 
Pump s e t s . 
E l e c t r i c a l 
Diese l 
Thousand 
II 
II 
Thousand 
Nos. 
II 
Thousand 
It 
tonnes 
II 
II 
h e c t a r e s 
Nos, 
II 
210 
70 
26 
1 6400 
31000 
— 
191 
230 
1208 
382 
170 
40,000 
91,000 
20,000 
1,038 
650 
(C) , Loan Advanced Through 
Co-operat ives . 
1 ) . Short term and 
medium term, Rs. i n c r o r e s 203 450 
2 ) . Long term. " " 12 115 
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expeditions and effective implementation of land reform 
legislation. 
In short, the Third Plan failed on agricultural 
front. Only 10 per cent increase in foodgrains was realised 
during the first +hree years against the target of 30 per 
cent. This resulted in the import of foodgrains worth 
Rs.1,100 crores during this plan. There was a general feel-
ing of pessimism at the performance of the planning. Conse-
quently, the government had to declare 'Flan holiday' for 
the next three years. 
Annual Plan (1966-67); 
The emergency annual plan of 1966-67 consisted of two 
parts; the central plan and the state plan. Under the state 
plan, top priority was given to agricultural production, 
especially to those schemes which were quick yielding in 
nature and further helped to augment production in the shor-
test possible time. The state governments were asked to 
provide adequate funds in their state plan for the purpose. 
In this plan the proportion of percentage on agricul-
tural development came to be about 16 per cent of the total 
out lay of the plan. This annual plan marked a certain 
departure in the str-='""-?y for agriculture. In fact, new 
strategy proposed to ieal with the problems of raising 
agricultural produe•' self-sufficiency in modern inputs 
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Like chemical fertilizers, irrigation, pesticides and new 
crop varieties of proved genetic capabilities. Therefore, 
it aimed at quick yielding schemes of minor irrigation and 
soil conservation, availability of requisite technical, 
personnel and administrative frame work. 
This annual plan was estimated to provide a potential 
for the production of 97 million tonnes of foodgrains. The 
target of production and development during the plan period, 
has been summarised in the table 14. 
Table - 14 
T a r g e t s 
I tem 
of P roduc t ion and Developme 
1966-67 
Unit 
n t Dur; Lnp; Annual F lan 
Targe t 
1966-67 
1 . 
2 . 
3. 
4 . 
5 . 
6 . 
7. 
8 . 
9 . 
Foodgrains 
Cot ton 
Sugarcane (Gur) 
O i l s e e d s 
M i l l i o n tonnes 
Lakh b a l e 
M i l l i o n tonnes 
n ft 
Nit rogenous f e r t i l i z e r s 
consumed. Thousand tonnes 
Phospha t i c f e r t i l i z e r s 
consumed. 
P o t a s s i c f e r t i l i z e r s 
consumed. 
I r r i g a t i o n ( a d d l . 
U t i l i z a t i o n ) . 
Area under improved 
seeds ( f o o d g r a i n s ) . 
It II 
11 It 
M i l l i o n a c r e s 
II It 
97.00 
63.00 
12.69 
9.89 
1,000 
370 
200 
5.8 
137.4 
115 
The plan also visualised to adopt various measures 
of high yielding varieties of seeds of paddy, wheat, hybrid, 
maize, Jwar and bajra responsive to high fertilizer appli-
cation. It recommended the intensive application of inputs 
like fertilizer, minor irrigation, soil conservation land 
reclamation techniques, etc. 
Annual Plan (1967-68); 
The annual plan for 1967-68 gave the highest priority 
to agriculture development and family planning, conveying 
to continue schemes which were to be quickly implemented 
resulting higher production. The estimates of production 
potentials of foodgrains and other important commercial crops 
for 1967-68 are shown in table 15. 
Table - 15 
Selected Production Targets — 1967-68 
Crop Unit Target 1967-68 
Foodgrains 
Oilseeds 
Sugarcane 
Cotton 
Jute 
Million tonnes 
II II 
II II 
Lakh bales 
II 
100.0 
9.0 
12.0 
75.0 
The development .^ o^grammes for 1967-68 are shown in 
table 16. The plan proposed to cover extra 3.5 million 
acres under minor irrigation. The area under improved 
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T a b l e ~ 16 
Se lec t ed Development Programme 1967-68 
Prograname Unit Target 1967 - 68 
Million acres 
1. Minor irrigation 
(Potentials). 
2. Soil conservation on 
agricultural land. 
3. Multiple cropping 
(additional acres) 
4. Area under improved 
seeds. 
i). H. Y. V. 
ii). Other local improved 
varieties " " 
5 . Consumption of chemical 
f e r t i l i z e r s . 
i ) . Ni t rogenous ( N ) Thousand tonnes 
i l ) . Phospha t ic (P2O5) " " 
i i i ) . P o t a s s i c (K2O) " " 
6 . Urban Compost M i l l i o n tonnes 
7 . Green Manuring M i l l i o n ac r e s 
8 . P l a n t p r o t e c t i o n " " 
3 .5 
3.9 
7 .5 
134.53 
16.23 
118.30 
1350.0 
500.0 
300.0 
4 .1 
24.2 
126.0 
s e e d s was f ixed to be 134,53 m i l l i o n a c r e s c o n s i s t i n g 16.23 
m i l l i o n a c r e s f o r h igh y i e l d i n g v a r i e t i e s and 118.30 m i l l i o n 
acres f o r o t h e r l o c a l improved v a r i e t i e s . The consumption 
of chemical f e r t i l i z e r s of N, P and K was to be 1,350, 500 
and 300 thousand tonnes r e s p e c t i v e l y . The a r ea under p l a n t 
p r o t e c t i o n was f ixed to cover 126 m i l l i o n a c r e s and a d d i t i o n a l 
a r e a under m u t l i p l e c ropp ing to be 7 .5 m i l l i o n a c r e s . 
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Annual Plan (1968-69); 
The annual plan was prepared with the objec t ive of 
a g r i c u l t u r a l development as the base , aiming at r a i s ing 
the per acre yield of foodgrains and commercial crops 
through in tens ive measures embodying the package approach, 
I t also s t ressed on high y ie ld ing v a r i e t i e s and mult iple 
cropping programmes for export promotion. 
The t a r g e t s of production of foodgrains and major 
commercial crops for 1968-69 are shown in table 17. 
Table - 17 
Target of Production during 1968-69 
Crop Unit Production 
e s t ima te s . 
102. 
10. 
12 . 
6. 
6. 
,00 
.00 
.50 
.70 
.90 
Foodgrains 
Oilseeds 
Sugarcane (Gur) 
Cotton 
Jute 
Mill ion tonnes 
II II 
II II 
Mill ion bales 
II II 
The Important development programmes are indicated in 
t a b l e 18 during the annual plan period of 1968-69. This 
p l an proposed that an area under high y ie ld ing v a r i e t i e s 
of seeds be stepped up to 21 mi l l ion acres in 1966-69 from 
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15 m i l l i o n a c r e s i n 1967-68. An a r e a of 15 m i l l i o n a c r e s 
was to be covered dur ing 1968-69 under m u l t i p l e c ropping 
programmes. The c e n t r a l p l a n t p r o t e c t i o n s t a t i o n s were 
be ing r e - o r g a n i z e d to meet t h e needs of i n t e n s i v e c u l t i v a -
t i o n programmes. The development programme was e x p e c t e d , t o 
Table - 18 
Development Programmes During Third Annual Plan 1968-69 
Programme Unit Target 1968-69 
1 . Minor I r r i g a t i o n 
(Potential;. Million acres 3.6 
2. Soil conservation on 
Agricultural lands 
3. Multiple cropping. 
A. H. Y. V Programme 
5» Consumption of 
F e r t i l i z e r . 
( b ) . Phosphat ic (P205) " 
( c ) . P o t a s s i c (K2O) 
6. Urban compost. 
7. Green Manuring 
8. Plant protection. 
II II 
n II 
II II 
Thousand tonnes 
'5) •• 
N II 
M i l l i o n tonnes 
M i l l i o n a c r e s 
II II 
3 .4 
15.0 
21 .0 
1700.0 
650.0 
450.0 
4 .6 
25 .4 
135.0 
gather momentum i n 1968-69. This w i l l f u r t h e r he lp i n 
b r i n g i n g about b e t t e r " • • • l l i za t ion of i r r i g a t i o n wa te r so 
a s to maximise a g r i c m ' r a l p r o d u c t i o n . Reclamation of 
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ravine, saline and alkaline lands was suggested to be 
taken up in different states. The work of crop production 
and animal husbandry would be undertaken for efficient, 
effect and economic use of land, labour and livestock. A 
greater attention was to be given to the subsidiary occu-
pations of sheep and wool development, poultry and pesci-
culture. 
The plan stressed that the efforts would continue 
to fill the gap in tenurial legislation for effective imple-
mentation of the tenancy laws and other measures of land 
reforms. It considered necessary to adopt vigorously the 
programme of consolidation of holdings in different states 
especially in areas which were going to be benifited by 
major irrigation projects. 
All the three annual plans of 1966-67, 1967-68 and 
1968-69 was started to maintain the continuous process of 
planning prior to fourth five year plan. These plans showed 
erratic results, particularly in the agricultural and allied 
sectors. 
After two successive years of wide spread drought and 
severe set back to agricultural production in 1965-66 and 
1966-67, a significant break-through in agricultural produc-
tion was recorded in 1967-68. The production of foodgrains 
touched a new record of about 95 million tonnes in 1968-69. 
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The commercial crops also showed a similar upward trend. 
By the end of third annual plan (1968-69), the 
consumption of fertilizers per hectare was more than double 
In 1966-67. Similarly percentage increase of area under high 
yielding varieties of seeds especially under rice and wheat 
was recorded as 7.3 and 30 respectively. The average yield 
of rice and wheat also increased to 10,8 and 11.7 quintals 
per hectare by the end of the third annual plan. The per-
centage of gross irrigated area to gross sown area also rose 
to 22,2 against 19.9 by the end of 1965-66. Consumption of 
chemical fertilizer also rose from 5.1 kg per hectare to 11 kg 
per hectare during the same period. 
Fourth Five Year Plan (1969-74); 
Fourth five year plan begins from I969 and 17.^ per 
cent of the total outlay of the plan was devoted to agriculture 
and allied sectors. The main objectives of the plan were: 
1). To provide the conditions necessary for a sustained 
increase of about 5 per cent per annum over the 
next decade. 
2). To enable as large a section of the population as 
possible including the small cultivators and the 
farmers in dry areas, to participate in development 
process and share its benifit. 
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The plan set specif ic t a r g e t s of prodiiction c o r r e s -
ponding to overa l l objec t ives of a g r i c u l t u r a l growth. I t 
a lso aimed at ensuring l e s s import of a g r i c u l t u r a l commodi-
t i e s except long s t ap le co t ton . The t a r g e t s of production 
during t h i s plan neriod i s given in table 19. 
Table - 19 
Targe ts of Production 
Commodity Unit Base leve l 
Production 
Estimated Pro-
duction 1973-79 
Foodgrains 
Oi l seeds 
Sugarcane(Gur) 
Cotton 
Jute 
Tobacco 
Coconut 
Cashewnut 
Arecanut 
Pepper 
Lac 
M i l l i o n 
ti 
II 
M i l l i o n 
II 
M i l l i o n 
M i l l i o n 
Thousand 
H 
tl 
II 
tonnes 
It 
n 
ba le s 
II 
Kgs. 
nuts 
tonnes 
11 
II 
II 
98 .0 
8 . 5 
12.0 
6 . 0 
6 . 2 
380.0 
5600.0 
160.0 
126.0 
23.0 
35.0 
129.0 
10.5 
15.0 
8 . 0 
7 . 4 
480.0 
6600.0 
236.0 
150.0 
42.0 
52.0 
The s t ra tegy for r ea l i z ing the production t a r g e t s was 
pr imar i ly dependent on Intensive ag r i cu l tu re which cons i s t s 
of the following major elements: 
122 
1), Continued expansion of irrigation facilities 
and reorientation of irrigation practices, 
Optimum use of water and integrated use of ground 
and surface water. 
2). Improvement in the utilization of existing irri-
gation potentials to increase intensity of 
cropping, 
3). Expansion in the supply of fertilizers, plant 
protection materials, farm machinery and credit. 
4). Full exploitation of the possibilities of raising 
yields open by the new seed varieties in the case 
of cereals. 
5). Intensive efforts in selected suitable areas for 
raising the yield levels of major commercial crops, 
6). Improvement in the agricultural marketing system 
in the interest of the producers along with assu-
rance of minimum prices for major agricultural 
commodities. 
7). Coordinated research with respect to all important 
crops. 
8). Measures to increase intensity of cropping. 
The plan was started with the intensive agricultural 
strategy to achieve the targets of higher agricultural 
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production. High yielding varieties and multiple cropping 
programmes were executed through a series of package pro-
grammes involving intensive use of inputs and other improved 
agricultural practices. Table 20 reveals the progress of 
various agricultural commodities at the end of the plan 
period. 
Table - 20 
Crop; 
P r o g r e s s 
s 
of Agric : u l t u r a l 
1^7? 
U n i t 
Prod 
- 7 4 
u c t i o n by 
T a r g e t s 
t h e end of 
Ach i evemen t s 
Foodgrains 
Rice 
Wheat 
P u l s e s * 
O i l s e e d s 
Sugarcane (Cave) 
C o t t o n 
J u t e 
Tobacco 
Tea 
C o f f e e 
M i l l i o n 
11 
II 
11 
II 
M 
M i l l i o n 
II 
Thousand 
II 
II 
t o n n e s 
n 
II 
It 
II 
II 
b a l e s 
II 
t o n n e s 
II 
II 
1 0 9 . 0 
5 2 . 0 
2 4 . 0 
1 5 . 0 
1 0 . 5 
1 5 . 0 
8 . 0 
7 . 4 
4 5 0 . 0 
1 0 4 . 6 
4 6 . 1 
2 1 . 8 
1 0 . 0 
8 . 9 
13»4 
6 . 3 
7 . 4 
4 6 2 . 2 
4 7 2 . 0 
8 6 . 0 
The ta rge t for foodgrains was 109 mi l l ion tonnes for 
1973-74 but actual production was recorded only 104.6 mil l ion 
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tonnes in that year. The heighdst level of production was 
108 million tonnes during 1970-71. The target of rice and 
wheat could not be realised. It was only 46.1 million 
tonnes and 21.8 million tonnes against the target of 52.0 
million tonnes and 24.0 million tonnes for rice and wheat 
respectively. The position of oilseeds was also not 
encouraging. The output of pulses had been deteriorating 
inspite of favourable price trend. As against the target 
of 15.0 million tonnes, the production was only 10.0 million 
tonnes in 1973-74, In the case of commercial crops like 
cotton, it was also much below the target level. Therefore, 
considering an overall view, the performance showed subs-
tantial shortfall ae compared to its proposals in the fourth 
five year plan period. 
Fifth Five Year Plan (1974-79): 
The fifth five year plan begin from 1974 and lasted 
upto 1979. In this plan agricultural development programmes 
received 20,5 per cent of the total outlay of the plan. 
The production trends and compound growth rates in 
the case of important crops during this plan period are 
represented in table 21 . 
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Table - 21 
Product ion Trend and Compound Growth Rates During 1974-79 
Crops Unit Target 
P roduc t ion 
Growth Rate 
Rice 
'rtheat 
Maize 
Jwar 
Bajra 
Other c e r e a l s 
Pulses 
Total Foodgrains 
Oilseeds 
Sugarcane 
Cotton 
Jute and Mesta 
Million tonnes 
Lakh Bale 
25^.0 
168.0 
37.0 
51.0 
37.0 
33 .0 
65.0 
645.0 
55.0 
775.0 
360.0 
360.0 
4 .2 
4.8 
4.2 
3.0 
4.2 
-
4.0 
4.2 
5.8 
4 .9 
4 .3 
2 .9 
The growth r a t e f o r foodgra ins as a whole i n the f i f t h 
plan was l i k e l y to be 4 ,2 per c e n t . The f i f t h p lan p r o j e c t e d 
that the t o t a l gross cropped area would i n c r e a s e from about 
169 m i l l i o n hectares in 1973-74 t o about 180 m i l l i o n h e c t a r e s 
i n 1978-79. Apart from the o v e r a l l I n c r e a s e i n the g ross 
cropped area, i t focussed on the fo l lowing e lements to 
streamlined: 
12o 
1) . Intensif icat ion of problem-oriented research. 
2 ) . Strengthening of agricul tural extension and 
administration, 
3 ) . Expansion of programme of multiplication and 
dis t r ibut ion of cert i f ied seeds. 
h), Increase in the consumption of chemical f e r t i l i -
zers and improvement in the efficiency of the i r 
use. 
5 ) . Provision of water supply. 
6 ) , Expansion of Ins t i tu t iona l c red i t . 
7 ) . Post-harvest f a c i l i t i e s including expansion of 
co-operative agencies in the marketing of crops. 
8 ) . Storage f a c i l i t i e s . 
9 ) . Effective agricul tural price-policy. 
The plan made deep research proposals in maize, Jwar 
and bajra, for evolving var ie t ies most suitable for different 
agro-climatic zones. I t was also proposed to look into the 
programme of disease and new pests due to the use of high 
yielding potentials of hybrids par t icular ly in the case of 
bajra . All India Co-ordinated Research on pulses which was 
in operation at ten centres, was to be stepped up aiming at 
the following programmes: 
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1). Investigation of the possibilities of pulse 
varieties for which cereals or millet crops give 
few yields. 
2), Breeding of varieties suitable as cash crops to 
replace monsoon fallows. 
3). Standardisation of technique for fertilizers 
application. 
4), Development of pest control schedules. 
5). Development of suitable bacterial culture. 
6). Development of more effective agronomic practices. 
As far as the level of fertilizer consumption, it was 
proposed to be raised by 52 lakh tonnes of N, 18 lakh tonnes 
of ^2^^ ^^^ ^^ 1^^^ tonnes of K2O by the end of 1978-79. 
This order of increase was aimed at an annual growth rate 
of nearly 21.5 per cent in case of N, 23.7 per cent in case 
of P2O5 and about 19«5 per cent in the case of KpO respect-
ively. 
The plan has decided to pay considerable emphasis on 
seed technology research along with seed renewal, germination 
behaviour and insolation requirements. The fifth plan 
assigned that National Seed Corporation and State Seed 
Corporation should share the major responsibility to produce 
qualitative seeds of hybrids especially of self pollinated 
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crops like paddy, wheat and groundnut. It also proposed 
to set up seed certification agencies in various states. 
The plan proposed to establish the reserve stock of seeds 
in the event of natural calamity and the activities of 
State Farm Corporation of India was to be extended. More-
over, the plan suggested a new scheme for the production 
of breeder seed and vegetable seeds with the collaboration 
of N.S.C. and I.C.A.R. 
The plan envisaged that the level of annual consump-
tion of pesticides is to grow to 7^,000 tonnes in 1978-79 
against 45,000 tonnes in the year 1973-7A, It aimed at 
extending the services of pest surveillance, forcasting and 
warning service all over the country during the plan period. 
The plan considered quite comprehensively to set up ground 
spraying organization through co-operative societies, agro-
service centres and registered societies, A small aerial 
unit already established under the Directorate of Plant Pro-
tection Quarantine and Storage was converted into a full-
fledged directorate of Agricultural Aviation for doing the 
commercial aerial spraying operations. The Indian designed 
fixed wing agricultural aircraft was also started working 
during this plan period. 
The average yield of total foodgrains considerably 
rose to 1,022 kg per hectare ending the plan period from 
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103 kgs per hectare in 1973-74. Ind iv idua l ly , the yield 
of r i c e and wheat gained s i g n i f i c a n t l y i . e . , 1^ 328 kgs per 
hectare and 1571 kgs. per hectare from 1112 kgs per hectare 
and 1,272 kgs per hectare r e spec t ive ly durinjj t h i s plan 
per iod. The area occupied by major o i l seeds had not shown 
much improvement, and was recorded as 159 mi l l ion hec tares 
in 1978-79 over the corresponding year of 1973-7A as of 
152.9 mi l l ion hec t a r e s . 
The area under high y ie ld ing v a r i e t i e s was recorded 
35.2 mi l l ion hec ta re in the country. The area under paddy 
and wheat was 15.60 and 15.50 mi l l ion hectares r e spec t ive ly . 
The gross cropped area in 1977-78 was 173.92 mil l ion hectare 
inc luding 142.32 mil l ion hectares of net sown area and 31.60 
mi l l ion hectares more than once. The gross i r r i g a t e d area 
was recorded 48.41 mil l ion hec tares during the same year . 
The t o t a l area covered under s o i l and water conservation 
was 21.7 mi l l ion hectares in 1977-78. 
In the f i f t h p lan, a net work of Krishi Vigyan Kendra 
and Training Centres were es tabl ished for imparting advanced 
ag r i cu l t u r e s k i l l to the farmers. I.C.A.R. entered into 
agreement with Ph i l ip ines Council of Agricul tura l Research^ 
West African Rice Development Associations and South Asian 
Fisher ies Development Corporation. In 1977-78, a committee 
was set up to review the educational programmes of ag r i cu l -
t u r a l u n i v e r s i t i e s and r e - o r i e n t a t i o n of home science education 
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f o r serving the need of r u r a l women. 
The consumption of pes t i c ides during ^^ll'l% was 
estimated at about 59,200 tonnes as against t a rge t of 
60,000 tonnes. A new scheme for rapid moving survey and 
subs id ia ry on the cost of opera t iona l changes for p ro tec -
t i o n by a e r i a l spraying for cashewnut were i n i t i a t e d in 
the year 1977-78. Under th i s programme, 22 p lan t s 
quarantine and fumigation s t a t i o n located at important 
land and sea f ron t i e r s s t a r t ed working. About 7.2 per cent 
area of t o t a l cropped area was t rea ted with pe s t i c ide s 
during t h i s per iod . 
The programme of CJobar Gas made tremendous progress 
in the s t a t e s of Punjab, Haryana and p a r t s of Western Uttar 
Pradesh. About 78,000 Gobar gas p lan t s were i n s t a l l e d by 
the end of the plan per iod . Two more new scheme, one r e l a t -
ing to bio-gas from n i g h t - s o i l and other to the green manur-
ing were also i n i t i a t e d in 1977-78. The na t iona l seeds 
p ro j ec t s (phase I and I I ) was launched in the s t a t e s of 
Andhra, Maharashtra, Bihar, Karnataka, Or issa , Rajasthan, 
Ut tar Pradesh, Punjab and Haryana. During 1977-78, i t b u i l t 
up a reserve stock of about 6,000 tonnes of foundation seeds 
and 8,000 tonnes of c e r t i f i e d seeds to meet unforseen demand 
of the farmers. 
Table 22 dep ic t s the technological changes in 
ag r i cu l t u r e during f i f t h f ive year plan per iod . The percent-
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age of gross i r r i g a t e d area to gross sown area increased 
to 28 from 23,7 at the end of 1978-79. As far as f e r t i l i z e r 
Table - 22 
Technological Changes in Agriculture 
Year Plan 
Item End of Fourth 
Plan 1973-74 
During Fif th Five 
End of Fif th 
Plan 1978-79 
1. Percentage of 
gross irrigated 
area to gross 
sown area, 23.7 28.0 
2. Fertilizer Con-
sumption (kg/hect.) 16.7 29.5 
3. Percentage of 
rice & wheat 
area under HYV. 
a). Rice 26.1 4l.8 
b). Wheat 59.2 71.1 
4 . Average Yield. 
a ) . Rice ( Q t l . / h e c t . ) 1 1 . 5 13.3 
b ) . Wheat(Qtl./hect.) 11.7 15.7 
consumption was concerned, i t was 29.5 kgs per hectare by 
the end of t h i s plan corresponding to 16.7 kgs per hec tare 
in 1973-74, The average yield of r i c e and wheat has also 
Jumped considerably i . e . to the extent of 13.3 and 15.7 
qu in t a l s per hectare r e spec t ive ly during t h i s plan per iod. 
The percentage area under high y ie ld ing v a r i e t i e s in both 
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r i c e and wheat also increased to ^1.8 and 71.1 against 
26.1 and 59.2 from 1973-7^ to 1978-79 r e spec t i ve ly . 
Sixth Five Year Plan (1980-85): 
The sixth five year plan for 1980-85 was introduced 
with effect from 1st April, 1980. The Planning Commission 
was of the confirmed bpenion that the present plan envisaged 
significant augmentation in the rate of growth with an 
annual growth rate of over five per cent. In the plan 
period, higher priority was given to agriculture and rural 
development and allied agricultural activities like animal 
husbandry, dairying, fisheries and forest sector, with 
accent on development and conservation. 
The major objectives and strategy of this five year 
plan was as follows: 
1). To accelerate the pace of implementation of 
land reforms and institution building for bene-
ficiaries. 
2), To extend the benifits of new agricultural techno-
logy to maximum farmers. 
3). To promote greater farm management efficiency 
through concurrent attention to cash and non-
cash inputs. 
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4). To make agricultural growth for catalyst of 
income and employment generation in rural areas. 
5). To encourage scientific land water use patterns 
keeping in view ecology, economics, energy con-
servation and employment opportunities. 
The planners were quite aware of the fact that for 
accelerating agricultural advancement, steps should be 
taken to assist the small and marginal cultivators and share-
croppers, both in irrigated and rainfed areas, to derive 
the maximum benefits from improved technology and to mini-
mise the constraints arising therein. 
It has been observed that imbalances in various regions 
have created disparities in the pace of agricultural develop-
ment. Thus this plan has proposed to initiate steps to 
bring about more rapid development in agricultural sector 
with untapped potentials. The plan also pleaded to introduce 
a system approach to agricultural production, conservation 
consumption and trade. In order to enable the cultivators 
to optimise their income from small holdings, advice on land 
use planning was proposed to be provided by the state and 
land use boards whicti would be assisted by Central Land Use 
Commission. They helped the farmers in bringing about the 
desired improvements in land and water management based on 
ecology, economy, energy requirement and employment genera-
tion. 
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The main s t r a t egy for crop production was on the 
following l i n e s : 
1 ) . A steady growth of foodgrains production to meet 
the growing needs and a s u b s t a n t i a l increase in 
pulse production to improve the n u t r i t i o n a l 
qua l i ty of the d ie t of the people, 
2 ) , To increase production of export or iented crops 
such as t ea , coffee, tobacco, cashewnut, sp i ces . 
Ju te , co t ton , sugarcane and f r u i t s . 
3 ) . Sel f -suff ic iency in o i l seeds product ion. 
Table 23 ind ica tes the t a r g e t s of some mp.jor crop 
production during the plan per iod . 
Table - 23 
Crop Production Targets During Sixth Five Year Plan 1980-83 
Crop Unit Base leve l Plant Tar-; Compound 
1979-80 get 1980-85 growth 
r a t e . 
1 . Foodgrains 
i ) . Rice 
i l J . '^eat 
i i i ) . Jwar 
i v ) . Barley 
2 . Oilseed 
3« Sugarcane 
4, Cotton 
5. Tobacco 
6. Tea 
7. Coffee 
8 . Rubber 
9. Cashewnut 
Mill ion 
tonnes 
It 
It 
II 
II 
II 
It 
Mill ion bales 
Mill ion kg. 
II 
000 frnnes 
II 
II 
127.86 
51.24 
.35.64 
10.88 
2.30 
10.20 
175.80 
7.34 
465.00 
564.00 
118.00 
144.00 
180.00 
153.60 
63.00 
44.00 
12.00 
2.90 
13.00 
215.00 
9.20 
525.00 
705.00 
159.00 
200.00 
300.00 
3 . 9 
4 . 2 
4 . 3 
5.00 
4 . 1 
4 . 6 
2 . 5 
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The compound growth rate for all foodgrain crops at 
the base level of 1979-80 had been fixed 3.9 per cent whereas 
rice and wheat occupied 4.2 and 4,3 per cent respectively. 
The target of wheat and rice had been fixed 44 and 63 million 
tonnes during 1980-85. The target of sugarcane had been 
fixed at 215 million tonnes against 175.8 million tonnes. 
The yield of cane is to be stepped up by providing quality 
of seed material, supply of fertilizers particularly in 
irrigated areas and timely plant protection measures. The 
plan also gave high priority to oilseeds for meeting consu-
mers requirements of edible oils and reducing pressure on 
foreign exchange, A target of 110 lakh tonnes of major oil-
seeds was visualised for the year 1984-85. 
Regarding tobacco which occupied prominent place in 
earning of foreign exchange through exports, aimed at target 
of 165 million kg by the end of the plan against the produc-
tion of 125 million kg in 1979-80. Its productivity was 
raised by adopting new technology and package practices. 
The production target of pulses was kept at 14.5 
million tonnes. For achieving this increase in production 
will consist of: 
1). Introduction of pulses crop in irrigated farming 
system. 
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2 ) . Bringing additional area under 
i). Short duration varieties of Urd, Moong etc. 
in rice fallows by utilising the residual 
moisture in rabi season. 
ii), in summer season with irrigation after oilseeds, 
sugarcane, potato and wheat. 
3)• Inter-cropping of arhar in soyabean, bajra, cotton 
and groundnut under irrigated and unirrigated 
conditions. 
4). Multiplication and use of improved pulse seeds. 
5). Adoption of plant protection measures. 
6). Use of phosphatic fertilizers and rhizobial culture. 
7)• Improved post harvest technology. 
8), Public policies including pricing and marketing 
of pulses. 
In the case of cotton, the plan aimed a target of 92 
lakh bales against the base level of 73.'^  lakh bales, show-
ing a growth rate of 4.6 per cent. For this purpose, a 
three prolonged drive had been proposed to be undertaken: 
1). Bring in maximum area under intensive cultivation. 
2). Step up the area under irrigated cotton, 
3). Maximise the area under high yielding hybrid cottons, 
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Apart from the general support for the system 
agricultural research, the plan had given special emphasis 
on dry land farming, scientific land and water management 
recycling of organic matter and energy management. With 
this mission oriented research. National Research Centres 
with eminent scientists on the one side and a National 
Agricultural Research Project on the other side had been 
established to do the location specific research in each 
of the agro-climatic zones. 
The Krishi Vigyan Kendra Programme which was started 
towards the end of Fourth Five Year Plan has further be 
strengthened during the sixth plan period. Special progra* 
mmes of modern technologies for intensive agriculture on 
small size of holdings has been encouraged to give export 
orientation and any mis-match between production and post-
harvest technology had been eliminated at priority level. 
The objectives regarding fertilizers and manure in 
the sixth five year plan was: 
1). To possess equitable and efficient fertilizer 
distribution system. 
2). To reduce regional disparities in fertilizer 
consumption. 
3). To ensure that benifits of fertilizer use are 
being received by small and marginal farmers. 
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4 ) , To promote i n t e g r a l nu t r i en t supply system by 
b e t t e r and increased mobi l i sa t ion of organic and 
b l o - f e r t i l i z e r resources . 
As far as improved seeds and plant p ro tec t ion measure 
i s concerned, the plan aimed at covering 56 mil l ion hec ta re , 
with an addi t ion of 20.8 mi l l ion hectares over 1979-80. The 
t o t a l area includes 25 mil l ion hectare of paddy, 19 mil l ion 
hec t a r e s of wheat, 2 mil l ion hec ta res of maize and 5 million 
hec ta res of Jwar and bajra each. The plan provisions had 
been made to strengthen the National Seeds Corporation to 
share the r e s p o n s i b i l i t y for production of breeder and 
vegetable seeds. In the case of plant prote?ction, the plan 
had the following objec t ives to 
1 ) . Minimise the losses a r i s ing out . 
2 ) . Expand the area under plant p ro tec t ion from 
80 mil l ion hectares to 100 mil l ion hec ta re . 
3 ) . Increase the consumption of pe s t i c ide s from 
60,000 tonnes to 80,000 tonnes of t echnica l grade 
ma te r i a l . 
4 ) . Strengthen surve i l lance against pes t s and d iseases 
and determine economic threshholds . 
5 ) . Promote the qual i ty cont ro l arrangements and 
se t up centr=^l i n s e c t i c i d e s labora tory and 
regional 1?'^  s t o r i e s . 
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6 ) , Expand the work of in tegrated pes ts control 
and in tens i fy the control of pes t s by b io log ica l 
means. 
Agricul tura l c r ed i t supply plays a very important ro le 
i n the transformation of a g r i c u l t u r e . The chief t a r g e t s of 
the i n s t i t u t i o n a l c r ed i t policy for 19B0-85 was to 
1 ) . Secure an increase in the t o t a l volume of i n s t i -
t u t i ona l c r e d i t for ag r i cu l tu re and ru ra l develop-
ment. 
2 ) . Direct a large share of the c r e d i t to the weaker 
sec t ion of the farming community, 
3 ) . Reduce the regional imbalances. 
The a v a i l a b i l i t y of i n s t i t u t i o n a l c r ed i t for a g r i c u l -
t u r a l a c t i v i t i e s was of Rs.5,^15 crores in the terminal 
year of 1980-85 against Rs.2,550 crores in 1979-80. 
The National Bank for Agriculture and Rural Develop-
ment (NABARD) was set up during July 1982. As on 30th June 
1981, there were 27 State Cooperative Banks, 327 Central 
Cooperative Banks 94,019 Primary Agr icul tura l Credit Socie t ies 
and 19 Sta te Land Development Banks with 1,731 Primary Land 
Development Banks. The Commercial Banks had 17,558 rura l 
branches in the country. 
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CHAPTER - V 
COMPONENTS OF MODERN TECHNOLOGY INVOLVED IN THE 
TRANSFORMATION OF AGRICULTURE AND THEIR DISTRIBUTION 
IN LOWER GANGA-YAMUNA DOAB 
The components of modern technology adopted since the 
mid of sixties has resulted in revolutionizing the agricul-
ture. The new stretegy of agriculture is characterized by 
the adoption of HYV seeds, chemical fertilizers, pesticides, 
irrigation, machinery, improved implements and soil conserva-
tion etc. The successful adoption of these components of new 
strategy has resulted in transformation of agriculture. The 
introduction of above mentioned components of new agricultural 
strategy depends upon factors like irrigation, size of the 
farm, capital, price, institutional credit, extension services 
etc. Regions wit^ i better factor endowment are the first to 
adopt modern inputs and reap the benifits therefrom. Similarly, 
there are some basic properties of the region by the way of 
better soils, irrigation and human factor, which are prone to 
adoption of innovations of new agricultural strategy. 
Technological change is one of the important force which 
alter the structure of agricultural process. The term tech-
nological change is used here in a broad sense to include all 
kinds of inventions and innovations aimed at increasing the 
efficiency of agricultural production. Technological change 
1. Oammen, M.A., Techir^logical Change and its Diffusion in 
Agriculture, Agricultural Situation in India, Vol, 21, 
No, 7 - 12, 19b^'^'7. 'pp, 523 - 32U, 
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is the key to rapid rate of growth, in Indian agriculture, 
that is in continuous economic adjustment of farm organiza-
tions to absorb technological improvements on a profitable 
basis. The proper combination of various improved technolo-
gical factors such as, improved agricultural innovations, 
use of chemical fertilizers, high yielding varieties of 
seeds, modern agricultural machineries and implements, pesti-
cides, irrigation and several other improved farming tech-
niques, have resulted in transformation of agriculture. 
The rate of use of modern technology in agricultural 
production has been considerably increased. The physical 
and value productivity of farm resources has been changing 
continuously under the constant flow of innovations in agri-
culture over the past twenty years. Now the government has 
become aware of the need for a package of improved practices 
Including high yielding variety of seeds, chemical fertili-
zers, better irrigation facilities, crop protection by 
pesticides, improved modern implements and generally higher 
standard of farming. With this package of improved agricul-
tural practices, the agriculture has been transformed. 
Farmers in many areas have developed a new awareness in 
obtaining higher yield per unit of land by the use of pur-
chased inputs. 
1<2 
The present mode of the availability of fertilizers 
and its use in many areas perhaps the most striking indica-
tion of agricultural trcuisformation that are taking place. 
Much attention has been focused on the fast increase in 
productivity promised by HYV seeds of cereals. In the 
transformation of agriculture, speedy and extensive introduc-
tion of technological change is one of the most important 
factors. This factor throughout the history of mankind in 
general and during the recent past in particular have played 
significant role not only in overcoming various environmental 
constraints on agriculture but also in bringing further change 
and development in existing ones. A number of techniques 
have been practiced to increase productivity by using fertili-
zers and irrigation. Control of life process of plants and 
and animals has been achieved through improved breedings, 
development of hybrid seeds, researches into such basic process 
as photosynthesis and finally control of pests and weeds 
through the development and manufacturing of pesticides fungi-
cides and herbicides. 
Increase in net cultivated area is undoubtedly due to 
the technological improvement, where in better varieties or 
leas costly farming methods make it economically feasible 
to produce crops in sub-marginal areas. In any event, acreage 
as well as yield per acre must be taken into consideration in 
assessing the effects o' technological improvements in any 
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country. The technological improvements have brought 
« 
transformation in agriculture of the study region since 
1966, It will be useful and interesting if we can identify 
and measure the various technical advances that are mostly 
responsible for the transformation of agriculture. In 
recent years, significant change have taken place in agricul-
tural technology in India. The new agrigultural technology 
consists of biochemicals and chemical innovations. Bioche-
mical innovations are one of the gifts of science and refer 
mainly to Inputs which have a physiological effect in increas-
ing productivity from a given unit of land. HYV seeds, 
chemical fertilizers, pesticides etc. are examples of such 
Innovation. Mechanical Innovations are the gifts of engineer-
ing and refer mainly to inputs which have a physiological 
effect in increasing timeliness of field operations. Bioche-
mical innovations are generally labour absorbing and neutral 
to scale of operation, while mechanical innovations are 
generally labour displacing and biased to scale. Biochemical 
innovations call for a high doze of working capital while 
mechanical innovations need huge capital investment. But 
these innovations have increased the yield of crops and raised 
the production. 
2. Salmon, S.C., and Hamfin, A.A., The Principles and Practice 
of Agricultural Research, London, 1964, p. 41. 
3. Chadha, G. K., New Agricultural Technology, Farm Size and 
Capital Structure, Indian Journal of Regional Science, 
Vol.9; No. 2, 1977, p. 125. 
H^  
In our country the average use of chemical fertilizer 
is very low. It verles from 125 to 165 kilograms per hectare 
as against the recommended dose of 325 kilogram per hectare. 
However, an attempt has been made to analyse the factors 
which influence the use of fertilizers in the fields. The 
economic condition of the farmers is one of the major factors 
in this regard. Illiteracy is one of the crucial factors 
influencing the use of fertilizers in agriculture. In brief 
the technological change in agriculture consists of adoption 
of farming techniques developed through researches and calcula-
ted to bring out diversification and increase in production 
and greater economic return to the farmers. High agricultural 
production greatly depends on the use of fertilizers, improved 
seeds, irrigation facilities and new agricultural implements. 
The fast and extensive transformation of agriculture depends 
on technological change and spatial diffusion of agricultural 
innovations. 
A balanced application of phosphatic and nitrogenous 
fertilizers is the main strategy for increasing productivity 
of wheat, rice, pulses and oil seeds in the country's rainfed 
4 
areas* 
In a paper, presented at the regional seminar organized 
by the I n t e r n a t i o n a l Phosphate I n s t i t u t e (IMPHOS) on the theme 
4 . Kanwar, J . S, , A Sc i en t i s t of I n t e r n a t i o n a l Crop Research 
I n s t i t u t e for Semi-arid Tropics (ICRISAT), Hyderabad, "The 
Hindustan Times, January 29, 1986. 
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"Rainfed Agriculture In Southern Asia", Mr. Kanwar said 
that the present deficiency of phosphorous in the semi-
arid tropica including India, is limiting crop production 
more seriously than is generally realised. 
In another paper, Mr. J. Venkaleswarlu of the Central 
Research Institute for Dry land Agriculture, Hyderabad, said 
that rainfed areas which constituted 70 per cent of the 
total cultivated area of the country were more in need of 
fertilizers. 
Phosphorus has two main functions: Transporting energy 
and bearing the message of heridity, thus indicating that 
phosphorous can be one of the major factors limiting growth 
and development of plants and all animal species including 
man. 
The deficiency of phosphorous can be corrected only 
by using water soluble phosphates. Partially acidulated rock 
phosphate can also be used effectively for removing phosphorous 
deficiency. 
He has suggested that farmers should cultivate more 
legumes like pigenpea (arhar), chickpea, soyabean, moongbean 
and groundnut in these areas by using short duration and high 
yielding varieties of seeds coupled with appropriate doses of 
nitrogenous and phosphatlc fertilizers. 
14G 
For the sake of convenience the components of modern 
agricultural technology can be divided into two: (l) Techno-
logical factors and (2) Institutional factors. 
TECHNOLOGICAL FACTORS; 
Technological factors play key role in the transforma-
tion of agriculture. It includes agricultural machinery, tools 
and implements, use of chemical fertilizers, pesticides, 
plant protection measures, HYV seeds and irrigation. 
Modern Agricultural Implements: 
Modern agricultural implements are the most important 
weapons for the agricultural transformation in India. Farm 
mechanery, tools and implements are of the recent origin in 
the country. It is only after independence that serious efforts 
were made to introduce modern agricultural machinery and imple-
ments in the country.for agricultural operations. In the 
initial stage the use of such implements were limited to the 
rich and big farmers who could afford the expenditure incurred. 
The medium and small farmers still adopt the traditional method 
of cultivation.-^ During the last ten to fifteen years an 
impetus to use modern machinery for agricultural operation was 
given and clever and intelligent farmers were quick to realise 
^ ^ t s advantages and adopted such implements. To purchase such 
^Hnrlcultural implements, some commercial banks and government 
ftitutions extended aid to small and medium farmers in the 
Mirchan Dani,,G.G., Aspects of Agriculture in India, New 
Delhi, 1973, p. 44. 
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form of loans at very reasonable rate of interest. These 
schemes has helped a lot to the small and medium farmers 
of the country. With the hel.p of these agricultural 
Implements and machinery the farmers have improved their 
agricultural production and yield of different crops. 
Mechanizations or wide use of farm machinery, tools and 
implements^ rationalization of science to different compo-
nents of production, i.e., improving the soil to make it 
most suitable for cultivation, soil conservation, seed 
selection, developing plant protection techniques, use of 
atomic energy and several other scientific methods for 
raising yields per unit of land, sufficient use of chemical 
fertilizers, irrigation or proper utilization of water 
resources, rural electrification, means of transport and 
* 
communication, institutionalization or the development and 
effective functioning of the institutions of planning, 
financing, execution, education, training and research are 
the basic factors of agricultural transformation. The 
agricultural transformation thus brought out is bound to 
increase per acre productivity of agriculture, raise per 
capita productivity, reduce cost of production, increase the 
income of the farmers, create possibilities of capital invest* 
ment in agriculture and also in other sectors of economy 
which results commerci^"'^ "Nation of agriculture and less 
exposed to hazards and vagaries of weather and climate etc. 
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The present supply of agricultural machinery, tools 
and implements such as tractors, iron plough, blade harrows, 
plant protection equipments, sprayers and dusters, seed 
drills and threshers etc, is insufficient to meet the exist-
ing requirement. At the initial stage the import of farm 
machinery could be favoured but ultimately the manufacturing 
of big and small machinery is inevitable. 
The agricultural machinery, tools and implement plant 
should necessarily be under the contix)l of public sector. 
This would enable reliability in design, quality and safety 
and ease of operation and adjustment. Beside the availability 
of machines, technical know-how is equally important. 
Use of Fertilizers; 
Organic manures and chemical fertilizers are crucial 
inputs in agricultural production. These help in providing 
the nutrients to the soil and plant growth. As a result 
productivity of agriculture is boosted up even in the short 
period. The continuous use of land for agriculture seriously 
deteriorates the fertility of soil. Manures and fertilizers 
among others, are the most important inputs for increasing 
agricultural productivity. It is estimated that 53 per cent 
of the increase in foodgrain production in India during 
1973-74 was attributed to fertilizers use and consequently 
its contribution was expected to increase to 79 per cent 
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during 1983-8A. In the new strategy, fertilizers have 
been assigned the role of king-pin because they increase 
yield tremendously. An annual studjrolEAO has described the 
importance of fertilizers use as a "spearhead of agricultural 
development because wherever efforts are made to raise 
agricultural efficiency and production for expanding popu-
lation, more fertilizers and manures have been invariably 
needed. Perhaps even more important is that on varying soils 
they make possible good yields of valuable crops that would 
not grow at all without them, or would grow more poorly. This 
possibility of diversification is more profitable system of 
farming, to be more flexible in farm management, and to 
7 
adjust more readily to changing economic condition". 
The importance of fertilizers to increase production in 
the country was realized in the 1960's. Prior to it, extension 
of agricultural land under cultivation was adopted as the main 
strategy for increasing production. But thereafter, the scope 
to bring additional lands under cultivation remained limited. 
As a result, the main emphasis was laid on intensive agricul-
ture to rise productivity in agriculture so that production 
per unit of land could be increased. Various attempts were 
6. Millor, J.W., The New Economics of Growth, A Strategy for 
India and Developing World, Cornell University PressT Ithaca, 
New York, 1976. 
7. Vladimer Ignatieff -«- "-^ rlod, J., (Eds.), Efficient Use of 
Fertilizers (FAQ. R^--. 1966), p. 2. 
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made in this regard in 1960 through lADP and in the 1966 
throuth HYV programme. Both these programmes increased the 
importance of fertilizers phenomenally. It is due to this 
fact that the high yielding varieties require necessary 
nutrients, which soil reserve and natural recouperative 
process can hardly provide with. 
At present India is facing difficulties in providing 
an adequate supply of cheap fertilizers among the farmers. 
According to the statistics published by Fertilizer Associa-
tion of India, in 1970, there were as many as 48 factories 
already in production. It is interesting to note that the 
demand of fertilizers was tremendously increased during the 
process of transformation of agriculture after sixties. There 
are three agencies through which fertilizers are distributed 
in the country and they are: (a) the government fertilizer depots 
(2) the cooperative and (c) the private dealers. 
The modern use of fertilizers begain with the manufacture 
of superphosphate by John Bunnet Lawer in 1843. Its use at 
the begining increased gradually but at present it has been 
rapidly increased to enhance crops production. The world con-
sumption of fertilizers has increased three times during the 
last two decades. Adequate use of fertilizers with sufficient 
irrigation can increase the production five times than without 
fertilizers. In 1970 in India only 10.74 kilograms of nutrients 
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were supplied on an average to a hectare of land as against 
625 kilogram in Netherlands 371 kilogram in Japan, 76 kilogram 
i n U.S.A. while the world average i s 37 kilogram. But the 
rapid annual increase has been recorded in recent years . The 
annual average consumption of f e r t i l i z e r per hectare during 
1975-76 to 1977-78 was 18.7 kilogram in India as compared 
to 404 kilogram in West Germany and 396.4 kilogram in Japan. 
a 
The world average here is 61.8 kilogram per hectare. From 
the above facts we can conclude that with in the limited 
period of eight years, the fertilizer consumption in India 
has become almost double. This consumption however varies 
from state tq state. It is comparatively low in lower Ganga-
Yamuna Doab. 
Urea and Sulphate of ammonia are the most promising 
chemical fertilizers available to the farmers for improving 
crop yields and is getting increasingly useful application 
in Indian agriculture for a variety of crops. The response 
obtained by its application is both quick and certain. After 
application of this fertilizer the yield has gone up to 25 -
100 percent. 
Experiment conducted in Ranchi Agricultural College 
shows that the use of phosphorite in chemical fertilizer 
8. Nair, K.N.S., Technological Change in Agriculture, consump-
tion of Fertilizer, New Delhi, 1980, p. 141. 
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doubles the yield of wheat and soyabean. The o ther 
experiment conducted by Central Sa l t and Marine Chemicals 
Research I n s t i t u t e , Bhavanagar i n Gujrat has developed a 
proceiss for manufacturing potassium f e r t i l i z e r s which i s 
s u i t a b l e for c rops . The exhaustion of s o i l f e r t i l i t y i s 
removed by the app l ica t ion of proper chemical f e r t i l i z e r s . 
Soil i s a great na tura l s tore hou»e of a l l n u t r i e n t s needed 
for successful p lan t growth p a r t i c u l a r l y of organic chemicals 
l i k e n i t rogen , phosphoric acid and potash (NPK). 
Table 24 gives an idea of the enormous quant i ty of 
t he se elements which are removed from the s o i l by d i f f e ren t 
c r o p s . 
Table - 24 
Amount 
Crop 
of Fertilizer used 
N 
in kR, , per 
P 
hect are 
K 
Rice 
Wieat 
Potato 
Cotton 
Jwar 
54 
35 
76 
75 
26 
22 
16 
27 
26 
16 
8 
4 
12 
5 
7 
9 . Mirchan Dani, G.G,, Aspects of Agricul ture In Ind ia , New 
Delhi, 1973, p . 26. — 
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Fer t i l i ze r is the key input in increasing agricul tural 
productivity. Every tonne of f e r t i l i z e r increases the yield 
by about 10 tonnes of good grains. The annual consumption 
of f e r t i l i z e r i s thus, a good indicator of the country's 
performance in crop production. In the year 1979-80 the 
f e r t i l i z e r consumption in India was 52.56 lakh tonnes. In 
1980-81 i t has been raised to 54 lakh tonnes. To ensure that 
the right type of f e r t i l i z e r s reach the farmers in right 
quantity, at r ight time and at reasonable pr ice , a number of 
inovative measures have to be taken in th i s d i rect ion. 
High Yielding Variety of Seeds (HYV); 
In order to feed continuously increasing population 
of the country, there is a need to transform agriculture 
by increasing foodgrain production in general and agricul tural 
production per unit of land in par t icu la r . India is a labour-
abundant country and therefore, labour-using inputs should be 
preferred, HYV seeds are capable of increasing production and 
are labour-using in character. Planners also feel that 
"production of quality seeds will continue to be an important 
input for crop production strategy. The programme for pro-
duction of cer t i f ied seeds wi l l , therefore, be pursued with 
10 added vigour. 
10, Draft Five Year Plan (1978-83), Planning Commission, 
Government of India. 
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Among the new agricultural strategies responsible 
for agricultural transformation, adoption of resource input 
of HYV seeds meets with ready response and adoption. These 
seeds are considered to be neutral to scale and are adopted 
by small farmers with meager resources. Improved variety 
of seeds is an essential ingredient of the recent Green 
11 Revolution and rightly named as "miracle seed". 
Agricultural area under HYV seeds are in great accele-
ration. A considerable amount of increase in area under HYV 
seeds of wheat, paddy, maize, Jwar and bajra have been reported 
every year. The highest are under wheat and the lowest under 
Jwar. 
The High yielding Varieties Programme (HYVP) was started 
in 1966 under the Fourth Plan. Its coverage rose from the 
« 
meager level of 1.88 million hectares to 15.38 million hectare 
in 1970-71 and it further rose to k3 million hectares in 
1981-82. The area under HYV resumed an upward trend in 1980-81 
after a setback in 1979-80. In case of paddy, the increase 
in area under HYV was 5.59 million hectares in 1980-81. The 
area under HYV of seeds of wheat has been reporting an 
increasing trend since the very begining of Green Revolution, 
11. Sadhu, A.N., and Mahajan, R.K., Technological Change and 
Agricultural Development in India, New Delhi, 1985* p.37. 
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The problem of HYV seed technology is that it has a 
limited coverage and scope for adoption. HYV seeds can only 
be successfully sown where water and chemical fertilizers 
are readily available. It is rightly called water-HYV seeds-
fertilizer technology. 
The success of HYV programme could be judged as to 
what extent agriculture has been transformed and to what 
level the production has been augmented. Since 1965-66 
which is known as the base year of new agricultural strategy 
the wheat production has increased three fold and rice produc-
12 tion by more than 76 per cent. Jwar, bajra and maize have 
made a little progress because of the lack of suitable hybrides 
and incidence of pests and diseases. 
Besides wheat, rice has also made a sharp progress in 
the production. An important development in rice cultivation 
is the replacement of coarse low yielding varieties of rice 
by High Yielding fine grains varieties like Ratna, Vijaya, 
I.R. 20, Saket, Mahsuri and a number of other varieties. As 
a result of the introduction of HYV, rice cultivation is also 
increasing at a faster rate in the non traditional rice grow-
ing states like Panjab, Haryana and Western Uttar Pradesh, 
thus transforming the agriculture. 
12. India, A Reference /nnual, Agriculture, 1981, p. 209. 
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The country has attained self-sufficiency in seeds of 
high yielding var ie t ies and is in a position even to export 
these seeds to other countries* 
I r r iga t ion : 
I r r iga t ion i s one of the fundamental factor in adop-
t ion of new agricul tural strategy which resul t s in the t r ans -
formation of agr icul ture . I t saves agriculture from the 
gamble of ra infa l l and averts severe famine and semi-famine 
condit ions. Multiple cropping f a c i l i t i e s , intensive and 
effect ive use of land and higher production of crops can be 
achieved through i r r iga t ion . Here i r r iga t ion is taken as 
assured supply of water to agriculture both in time and quan-
t i t y . Assured i r r iga t ion f a c i l i t i e s not only help in increas-
ing pix>ductivity but the i r avai labi l i ty i s a pre-condition 
for application of other productivity increasing inputs of 
new agricul tural strategy, 
India is a monsoonal country. Here the ra infa l l 
received by monsoon i s not sufficient for agricul tural pur-
poses and lack of soi l moisture frequently reduces crop 
y ie ld . In such a condition i r r iga t ion i s used to suppli-
ment ra infa l l as and when necessary to provide sufficient 
amount of moisture for the crops. Thus i r r iga t ion i s one 
13, Robinson, D.H., Fream's Elements of Agriculture, London, 
1972, p . 108. ~~~ ' 
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of the most important input for the agricultural transfor-
mation. 
Most of the Indian agriculture is carried out under 
rainfed conditions. In many areas production is not possible 
without proper irrigation and in other areas supplimented 
irrigation makes it possible to maintain production at a 
reasonable level and to avoid crop failure due to uncertain 
rainfall. All irrigation policies should be intensive and 
neutral to scale with the aim to maximize per hectare yield 
of different crops by multiple cropping methods, 
Uttar Pradesh is one of the most important agricultural 
state in India, Here the main sources of irrigation are canal 
and tube-well. Beside these there are tanks and wells which 
are also used for irrigation. For getting the maximum benifit 
from irrigation, a region requires firstly an increase in number 
of canals, tube-wells and tanks etc. Secondly, the loss of 
irrigation water through evaporation and seapage must be 
reduced through various techniques. Thirdly, those techniques 
should adopted which are cheap and could lift water to a higher 
level if required. Lifting of water to a higher level is done 
either by man power, bullocks or mechanical power such as oil 
engine with pump or electric motors with pump. And fourthly, 
in India the methods of irrigation being used are not much 
efficient. The selection of most suitable Irrigation methods 
I 5a 
for each field* carefully applied, will definitely contribute 
greatly towards the transformation of agriculture by increas-
ing crops yield. 
It is a well established fact that irrigation is the 
backbone of agriculture. Its importance in the transformation 
of agriculture In India in general and in lower Ganga-Yamuna 
Doab in particular hardly needs any emphasis. Very often it 
plays a decisive role in the selection of crops to be sown, 
cropping pattern, intensity of cropping, crop combination, 
extent of yield and the time of sowing the crops etc. A number 
of analytical studies have proved that India can increase its 
agricultural production to a very large extent, if adequate 
and assured irrigation facilities are available. 
Use of Pesticides and Disease Control: 
Plant protection is very important in order to reduce 
crop losses and improve crop yield. The nature of new agri-
cultural strategy is such that it yield more production, albeit 
expensive. Therefore, the farmers do not like to lose even 
a part of their crop. The crops they grow in the fields and 
the seeds they keep in storage are prove to damage through 
pests and diseases. Recent studies have revealed that in the 
year 1976-77, around 20 per cent of the cropped area suffered 
losses from pests and r1'---ises but in respect of the area 
159 
treated with pesticides the loss was only about 7 per cent. 
More effective measures should be adopted to safeguard the 
crops so that its potential productivity can be obtained. 
The rapid growth of plants with the use of chemical 
fertilizers and irrigation has created tremendous pest and 
disease problems. Moreover, new seed varieties are more 
prone to pests and diseases. The control of pests and aiseases 
enable crops to yield its maximum, thereby increasing total 
production. Though plant protection chemcials are costly, they 
are profitable. The use of pesticides like that of fertilizers 
does not increase productivity of land, but they merely arrest 
the crop losses. 
A major breakthrough in plant protection measure was 
achieved in 1949 when Bl^ and DDT were imported and used for 
the control of pests. The popularity of BHC and DDT had led 
to indegenous manufacture of BHC in 1952 and DDT in 1954. In 
the year 1970 the use of pesticides in the country was about 
24,000 tonnes but in 1980 it rose to 60,000 tonnes which is 
two and half time more. 
Yet, this consumption is insignificant as compared to 
the world's average. Therefore, the full potential of crop 
yields can be realised if an adequate amount of the right type 
of pesticides is used at +he proper time. 
16a 
The ever increasing requirement of pesticides will 
have to be met by the establishment of some new plants 
capable of producing different types of pesticides in 
different part of the country wherever it is feasible. 
These newly established plants should necessarily be under 
control of public sector. 
A plant protection organization will have to be estab-
lished as a chief agency for plant protection programme. The 
main function of the plant protection organisation should be: 
(i), to advise growers about disease and pest problems 
and assist them for the efficient application of control 
measures; 
(ii). to organize and carry out control operations which 
are beyond the ability of individual farmers; 
(iii). to carry out demonstrations and trials to meet local 
requirements; 
(Iv), to carry out surveys for the determination of the 
distribution and prevalence of crop disease and pests; 
(v). to disseminate information; and 
(vi). to enforce national legislation concerning plant 
protection. 
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Several institutes including the Central Food Tech-
nological Research Institute, Mysore and the Indian Agricul-
tural Research Institute, New Delhi, has done analysis of 
various pesticides. In total about 1,000 pesticides are 
used throughout the world. About 250 pesticides are used in 
agriculture, of which hundred are insecticides, 50 herbicides, 
50 fungicides, 20 nemacides and 30 other chemicals. DDT as 
a pesticide has been used to kill insects that destroy crops. 
This type of pesticide has improved the economic, social and 
14 health status of developing countries. 
Besides crops, weeds also grow in the fields and compete 
for moisture, sunlight and nutrients, and thus reduce the 
yield of the main crops. Weed grows on land as well as in 
water and on all types of soils. It can also grow at all the 
elevation and in all seasons. It has been estimated that the 
average yearly loss of crops due to weed is greater than due 
to animals and plant diseases. 
There are certain weeds which are poisonous to men and 
animals. Weeds usually grow faster than crop plants and thus 
prevent the crops to get proper sunlight. The only way to 
avoid loss in crop production by weeds is to control it by 
practicing clean cultivation. 
14. Science Reporter, N f Delhi, May, 1980, pp. 316-320. 
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Insects and pests are the most dangerous elements 
which destroy and reduce the production of crops. By plant 
protection measures, the insects, diseases and pests can 
be checked to increase the yield of crops. The organism 
causing disease in plants includes some plants and animals. 
The animal pests largely belong to insects but snails, slugs, 
crabs and rodents are also the pests. Large animals such 
as wild beer, Jackal, deers and elephants etc. also destroy 
15 the crops. 
The use of chemicals for controlling the diseases and 
pests are wide spread in the world today. The chemicals now 
used in agriculture for pests and disease control depend to 
a large extent upon the availability of suitable machinery 
for applying them, because they are used in different forms 
such as dust sprays etc. Chemicals such as DDT, Parathion, 
Diathion, Schadam, IMPP, METP, 2, 4, S-T and TAG are commonly 
used in agriculture. These weed control measure has largely 
been resulted in the transformation of agriculture in terms 
of high agricultural productivity. 
INSTITUTIONAL FACTORS: 
Institutional factors play a very crucial role in the 
transformation of agriculture. Components, of institutional 
facrtor include land consolidation, credit supply, cooperative 
15. Kumar, L.S.S,, and others, Agriculture in India, Bombay, 
1963, Vol. 2, p. 192. 
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s o c i e t i e s , land tenure and land revenue, land holding and 
s i ze of hold ings . All these fac to r s play a very s ign i f i cen t 
r o l e in the transformation of ag r i cu l tu re in lower Ganga-
Yamuna Doab. 
Land Consol ida t ion; 
Agriculture i s the most important and basic occupation of 
t he Indian popula t ion. The term land consol ida t ion has been 
defined as an amalgamation and r e d i s t r i b u t i o n of a l l o r any 
i s o l a t e d and sca t te red uni t of individual p lot in to one conso-
16 lidated compact field. 
As we know d iv i s ion and sub-divis ions of holding r e s u l t 
i n the i ne f f i c i en t and unprof i table farming. By means of 
consol ida t ion of holdings, a l l the sca t t e red p l o t , of an i n d i -
vidual farmers are consolidated i n a compact area of l a rge r 
s i z e which i s equivalent to the area of a l l the sca t t e red p l o t s 
put toge the r . Once a l l the a g r i c u l t u r a l p l o t s of a farmer 
become compact or consol idated, i t becomes easy to make use 
of the modern techniques for a g r i c u l t u r a l ope ra t ions . On h i s 
consol idated f i e ld the farmer can erect tube-well and can use 
newly developed techniques of a g r i c u l t u r e , i . e . , HYV seeds, 
f e r t i l i z e r s , p e s t i c i d e s , t r a c t o r s , th reshers e t c . Moreover, 
he can take care h is consolidated farm in a much e f f i c i en t 
16. Grovernment of Indj;^, "Consolidation of Holdings", New Delhi, 
1957, p . 2 . 
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manner. Thus we can say that the consolidation of holdings 
has a direct impact on the productivity of agriculture and 
in this way by consolidation of holdings Indian agriculture 
has been transformed in a right direction. 
Land Tenure: 
Land tenure is one of the most important factor which 
contirbutes to the well-being of agriculture. The term 
"land tenure" stands for the system of rights and obligation 
of the members of the rural community in relation to the 
land lord and the state. It refers to the term and conditions 
upon which land is held or possessed. In brief, the system 
of land tenure relates to the question of intermediary inter-
ests, land utilization and distribution of farm income. 
Obviously the system of land tenure is ideal in the sense 
that it provides (i) the maximum utilization of land in the 
general Interest of the community, (il) most efficient culti-
vation and progressive farming, (iii) fair distribution of 
farm income, (iv) opening up of opportunities for further 
development of peasants status, and (v) peace and social 
progress in the countryside. The cultivators will have the 
incentive to produce more and better only when they enjoy 
security of tenure and a-j^e assured of fair return for their 
labour. At the same time it should be so designed to promote 
the well-being of the whole society and to subserve desirable 
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social goals. Certainly social values must not be sacrifi-
ced for the sake of economic efficiency. 
Before discussing the land reforms, it will be worth-
while to mention in brief the main features and defects of 
the prevalent land system before the introduction of land 
reforms and also the various alternatives that can be suggested 
in this regard. 
Land Tenure System in India Prior to Land Reform; 
Broadly speaking, the land in most part of the country 
before the agrarian reform was held in one or the other of 
the three major systems. These were (1) the permanently 
settled Estate system (2) the temporarily settled system, and 
(3)the Ryotwari system. The permanently settled Estate system 
covej?ed nearly 25 per cent of the area. It prevailed in most 
parts of Bengal, Bihar, one half of Orissa, one third part of 
Madras and smaller parts of Assam and Uttar Pradesh, The tempo-
rarily settled estate system accounted for 39 per cent and 
prevailed in Uttar Pradesh, Madhya Pradesh, .about one fourth 
of the state of Orisaa and in some areas of other states 
where the permanently settled estate system already prevailed. 
The Ryotwari system which covered about 36 per cent of the 
land prevailed in the remaining states of the country. 
The broad distinguishing features of these three major 
land tenure systems of the country were briefly as follows: 
I6C 
The revenue was fixed in perpetuity under the permanent 
settled estate system, whereas it was revisable under the 
other two systems. Another important feature was that 
while under Ryotwari system the land revenue was assessed 
on the individual piece of land and the actual occupant, 
who possessed a permanent and heritable right of occupancy, 
was liable for its payment. Under the permanent and tempo-
rarily settled estate system, the unit of assessment was 
the "estate" and the holder of the estate (commonly called 
as propritor), and not the actual occupant of land was res-
ponsible for the payment of land revenue. 
In this connection it is necessary to refer to an 
essential common feature of all the three major systems. 
There was in respect of every individual piece of land a 
person known as occupancy right holder. He held the land on 
a permanent and heritable tenure and possessed the right to 
transfer. Under the Ryotwari system the occupancy-right-
holder was paying land revenue to the government. While 
under the other two systems he had to pay the rent to the 
proprietor of the estate. Both the payments were similar in 
character in the sense that they were not determined on purely 
contract basis. Generally speaking, occupancy-right-holder 
instead of cultivating lands themselves, used to leased 
out their lands to tenants and they, in their turn, to sub-
tenants on terms which inhibited efficient cultivation. Thus 
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it waj not land but man behind the plough used to be 
expolited. 
Demerits of the Land Tenure Systernst 
Under all these land systems small holdings were the 
rule. Large holdings were relatively lew in number. There 
was a strong tendency, where in the right of inheritance 
and transfer of land led to a progressive diminution in the 
size of holdings and their fragmentations. Subsequent sub-
division and fragmentation of agricultural lands constituted 
as one of the main defects of our land system. It stood in 
the way of proper utilization of land, leading to the poverty 
of the cultivators. 
Further there was the great evil of sub-letting of land 
which was more serious. This evil was not confined to any 
particular system. It was universally present though in differ-
ent degrees, in all the different forms of our land systems. 
Taking the country as a whole, about 80 per cent of the land 
was cultivated by the farmers who did not own the land. In 
other words, four-fifth of the total land of the country was 
in the hands of absentee landlords who were simply rent-
receivers. They did not themselves attend to cultivation but 
give their lands on lease to tenants for the purpose of culti-
vation. In many cases the tenants also did the same thing, 
sub-letting the lands to others. Thus there grew a large 
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number of absentee landlords and in te rmediar ies between 
the actual t i l l e r and the s t a t e who extracted income from 
land without performing any useful funct ion. 
Although the terras of tenancy va r i ed . I t was genera l ly 
based on the crop-shar ing system. The tenant had to bear 
himself a l l the expenses of c u l t i v a t i o n and was usual ly required 
to pay 50 per cent of the gross produce as r e n t . Obviously in 
a country of small holdings such high proport ions of the rent 
payment were excess ive . Cer ta in ly t h i s amounted to rack-
r e n t i n g . More often than not the proport ion of the produce 
t h a t remained with the t enan t , a f t e r meeting the expenses of 
c u l t i v a t i o n , used to be Insu f f i c i en t to maintain h i s family. 
No wonder then tha t he remained so poor. He lacks the means 
t o improve his holding or even to maintain the ex i s t ing low 
f e r t i l i t y of the s o i l . This na tu ra l ly hindered production and 
made ag r i cu l t u r e backward. The c u l t i v a t o r s very frequently 
had to tu rn to the money lenders for he lp , a very cos t ly help 
indeed, r e s u l t i n g in a l i ena t i on of land and steady increase 
i n the number of landless p r o l e t a r i a t s . 
Thus, i n b r ie f , our land system resolved in to one where 
land was nobody's concern. The t i l l e r had a depressed s t a t u s . 
He was rack-rented and poor. He also lacked secur i ty and 
consequently he had ne i the r the means nor the necessary incen t -
i ve s to ef fec t improvements. At the same time the landlords 
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are assured a high profit from cultivation through his 
tenants, felt satisfied and consequently, took little 
interest in extension of cultivation or in making any imp-
rovement on land. 
In the month of August, 19A6, the Uttar Pradesh govern-
ment had accepted the principle of the abolition of Zamindari 
system. A Zamindari abolition committee was appointed to 
prepare a scheme for the abolition of Zamindars. The aboli-
tion of intermediary rights is no doubt a thing of great 
achievement in the field of land reform in the country during 
recent years. 
Alternative Systems; 
Broadly speaking, the alternative schemes of agrarian 
organization are (i) State farming, (ii) Capitalist farming, 
(lil) Collective farming, (iv) Peasant proprietorship, and 
(v) Co-operative farming. 
State Farming! 
Under this system land would be nationalized and managed 
by government officials. The cultivators would thus be reduced 
to the status of wage-labourers. 
The only country where state farming has been attempted 
on a fairly large scale is U.S.S.R. There are large number 
of State farms. These farms are very large in area extending 
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upto thousand of hectares. All the agricultural experimental 
activities are carried out on these State farms. 
It is extremely doubtful whether in our country the 
scheme of State farming, if put into practice on a fairly 
large scale, would prove commercially and otherwise successful. 
Of course, it would not be very fair to say that State farms 
can't be commercially successful, because the incentive for 
efficient production would be weak both in the managers and 
agricultural workers. Such an argument is raised against 
every kind of nationalization. But from the point of view 
in the modern industry also, the managers and workers are 
hired. They do not own the factories in which they work. 
Similarly in big State farm, a number of paid managers and 
workers are engaged to run its various departments. In our 
country the records of the State farming is not very much 
encouraging. In many cases State farms have been models of 
reckless expenditure, and if the pay of officials and other 
miscellaneous expenses be included, the cost of production 
would probably be too high. 
Apart from this. State farming has many social and 
political implications which make it unacceptable to us on 
any large scale. The constitution of free India guarantees 
to protect the institution of private property, whereas the 
system of State farming involves its complete abolition. Again 
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it will lead to centralization of powers-social, economic 
and political and hence will be incompatible with the 
democratic way of life to which we are now pledged. 
Although large scale reorganization of our-agriculture 
on the basis of State farming will be unacceptable to Indian 
farmers. The establishment of a number of State farms for 
the purposes of experiments, growing good seeds, demonstra-
tions of improved methods to cultivators and such other pur-
pose will be a desirable policy. The areas which are being 
reclaimed offer a good opportunity for the establishment of 
State farms. The state with its vast resources can bring 
such areas under cultivation and thereby increasing the volume 
of production. 
Capitalist Farming; 
After acquiring the property rights in land, the 
state may auction the land to the private capitalists for 
scientific cultivation subject to certain conditions relating 
to minimum wages, condition of work etc. It is held that 
such a system will lead to the full utilization of land 
resources, and if proper conditions are imposed, it will 
give good wages to labourers and make for better housing and 
other amenities. It will also facilitate the growth of agro-
industries in the country. 
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It is very doubtful that a large number of capital-
ists will be ready to invest their capital in agriculture 
when industrial and commercial opportunities are available. 
This is very well bornout by past experiences. Leaving 
a few exceptions, hardly any interest has so far been shown 
by such landlords in reclaimation of waste or development 
of their home land. And even if we accept for a moment that 
private capital will be forthcoming in adequate amounts and 
that under propen safeguards the system will lead to improved 
land utilization, it can't gain our support for it will not be 
desirable from social and political point of view. Surely 
a system that would deprive the agriculturists of all their 
rights in hand, reduce them to the position of industrial 
labourers and subject them to capitalist exploitation hardly 
deserves serious consideration. 
Collective Farming; 
The essential features of collective system, its 
organization and also the reasons for its unsuitability as 
far as our country is concerned are discussed below in brief. 
Under collective farming, ownership of all land, stock 
and capital vests in the community as a whole. There is no 
private property in land and individual holdings are completely 
abolished. The work of cultivation is carried on the whole 
173 
farm as one unit of organization under a management committee 
elected from among the members. The committee lays down 
programmes of daily work, directed and supervise the perfor-
mance of all agricultural operations. It organizes credit 
marketing, and insurance etc. It also makes arrangements, 
for special social services such as education, medical aid 
and recitation centres. 
Members of collective farms are treated as equal, but 
their wages are not necessarily equal. Wages are received 
according to the nature and extent of work done by them. The 
profits of the farm are generally distributed on the basis of 
wages earned by each member. In certain cases, however, both 
production and consumption are communal. In such case a 
member shares in everything provided by the farm such as food 
clothing and housing etc, by virtue of being a member and 
not in proportion to the work done by him. He works not with 
the motive of personal gain but from a sense of duty, for the 
well-being of the group as a whole. 
Collective farming has been tried in different parts 
of the world notably in U.S.S.R., Mexico and Palestine. In 
these countries collective farming has achieved a considerable 
amount of success. 
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As far as India is concerned, it has little possibi-
lities of collective farming in the future. There are both 
constitutional and sentimental difficulties in its way. It 
involves complete abolition of the right of private owner-
ship of land, a right which is highly valuable for the far-
mers of this country. Even in the constitution of India, it 
has been recognized as one of the fundamental rights of the 
citizen of the country. In view of this it can be introduced 
only when it becomes a declared objective of the state policy, 
But any such attempt to establish collectivilization is bound 
to be opposed by the peasants as a class on account of deep 
attachment to the ownership of land. And this become all the 
more Justifiable in case the owners of factors of production 
in other sectors of economy are left undisturbed. So the 
question of reorganization of Indian agriculture on the 
basis of collective farming would arise only when all the 
sectors of the Indian economy were transformed into a comple-
tely socialist system. 
Co-operative Farming: 
The system of co-operative farming gives a concrete 
solution for the fundamental problem of Indian agriculture. 
It provides for a re-organization of agricultural economy 
in the form of an efficient system of production. It offers 
an effective remedy for uneconomic holdings and enables the 
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small farmers to reap the benifits of large scale farming 
to minimize the cost of production and realise the technical 
possibilities of increased production. 
Beside promoting economic efficiency, this form of 
organization has added significance to the fact that its 
growth is closely related to the training of the individuals 
in the art of self-government. It develops social morality 
and also facilitates the change over from a capitalist to a 
socialist economy without the use of any force of compulsion. 
It is indeed a peaceful revolution in action. 
There are many technical, financial and administrative 
difficulties in the way of the adoption and working of co-
operative system. Indeed the difficulties are bound to be 
very great during the initial stages. Yet the whole system 
is so well suited to the genius and traditions of the country 
that every effort needs to be made, even at the cost of some 
sacrifices to create conditions conducive to its establish-
ment. 
Peasant Proprietorship;' 
A very large number of cultivators are in favour of 
this system of agriculture. Under this system all interme-
diary rights in land is abolished. The peasant is the owner 
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of the land. He possesses a permanent, inheritable and 
transferable right in land. He cultivates the land himself 
and pays the revenue fixed on his holding to the state. 
There is direct relationship between the peasant and the 
state. At present this pattern of agricultural system is 
prevailing in almost all states of the country. 
The arguments that are generally put forth in favour 
of peasant proprietorship can be summarised as: 
1). It will give maximum employment to the labour 
available. 
2). It will bring about economic decentralization and 
provide an independent means of support to the majority of 
of cultivators. 
3). It will preserve liberty and democratic rural 
society and also establishes social stability and self respect. 
4). It will give the greatest possibile yield per unit 
of land and maintain soil fertility. 
5). It suits our social structure and satisfy the 
peasants' love for land. 
The case of peasant proprietorship thus appears to be 
rather very strong. It has a great psychological and senti-
mental appeal in as much as it satisfies the peasant's love 
for land. It provide the necessary incentive for maximum 
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effort and efficiency. Yet it needs to be pointed out that 
in its pure and full fledged form it will not be very helpful 
in the effective solution of our major agricultural problems. 
The most interactable feature of our agrarian economy is the 
small size of holdings occupied by the vast majority of 
our cultivators. As long as this feature continues there 
can be no effective solution of the problems of low producti-
vity and crushing poverty of the cultivators. Reclaimation 
of waste land and its distribution among landless persons will 
not help in increasing the size of holdings to any significant 
extent. Redistribution of large farms among small farmers 
will also not serve the purpose. The existing pattern of 
our agricultural economy is exceedingly complex and the prob-
lems facing it are many fold and varied. It will, therefore, 
be better to take into account the whole set of conditions 
obtainable in the country and adopt flexible land system 
or systems so that they may be evolved progressively out of 
the experience gained through our experiments. 
Credit Supply: 
Credit is as essential for agriculture as for trade 
and industries. The farmers .require it for buying livestock, 
seeds, fertilizers, agricultural implements and machines etc. 
So we can say that credit supply is the life blood of Indian 
agriculture. By efficient credit system we mean an institu-
tion providing adequate and cheap credit for productive pur-
poses. In agriculture one of the main obstacles is the smaller 
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income of the farmers. Generally there are five agencies 
which provide agricultural credit in the country namely — 
1), Indigenous money lenders including even the Zamin-
dars and tenants, 
2). Co-operative societies including credit societies, 
land mortgage bank and marketing societies. 
3). Banks, 
4 ) . S ta te managed and cont ro l led c r e d i t agencies 
inc lud ing the Reserve Bank of Ind i a . 
5 ) . The S t a t e . 
For the agricultural development in general and adop-
tion of agricultural innovation in particular, substantial 
amount of capital is required. But the Indian farmers are 
so poor that they can not afford it properly. They take 
money at a very high rate of compound interest from various 
sources like middle man, money lenders and commission agents 
for their daily life and occasional ceremonies. They exploit 
the poor farmers to the maximum extent. The result is that 
the farmers hardly get rid of the debt of these agencies. 
It is very rightly remarked that Indian farmers, by and large 
are born in debt, grow in debt and die in debt. For the 
development of agriculture, the government and other various 
institutions are trying to help them by providing credit 
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f a c i l i t i e s at a lower rate of i n t e re s t . If these f a c i l i t i e s 
are available to the farmers, they could grow double or even 
t r i p l e crops in a field within a year. 
Several studies have highlighted the fact that if 
adequate and timely credit at lower in teres t rate is avai l -
able to the farmers, they could develop the i r agriculture 
more quickly. As a matter of fact ava i lab i l i ty of adequate 
and timely credit f a c i l i t i e s promote fast development of 
agricul ture , 
Co~operative Society: 
Co-operative Societies play a very significant role 
in transformation of agricul ture. The co-operative societ ies 
in India so far have been able to provide long term, short 
and medium term loans to such farmers who are only the members 
of the co-operative. Co-operative societ ies are regarded 
by far the best agency to provide productive loans to the 
farmers. The chief merit of co-operative finance i s that i t i s 
supposed to promote the effective use of loans through efficient 
supervision. They get urgent and immediate financial help 
through co-operatives. 
Next important thing i s the problem of agricultural 
marketing because the methods of sel l ing the agricultural 
produce are premitive anr" very defective. Now the co-operatives 
are the best remedies wi * h respect to agricul tural marketing. 
180 
Co-operative marketing activities may no longer be to the 
disadvantage to the farmers. 
In the field of agriculture co-operative comprises 
almost every activity that is associated with the agricul-
tural organization. It is the best medium for a progressive 
and developed agriculture. Major items of agricultural trans-
formation provided by co-operatives are supply and distribu-
tion of chemical fertilizers, HYV seeds, new implements and 
machinery, irrigation facilities, pesticides and spraying 
equipments etc. 
In recent years the role of co-operative societies in 
fertilizers distribution has been substantially enlarged. It 
is functioning as exclusive agents of state government for 
distribution of nitrogenous fertilizers in several states of 
India. The sale of chemical fertilizers by the co-operative 
societies has been increased upto a very large extent. Co-
operative financing is continued to be in favour of crop 
loans which accounted for Rs,838 crores in 1977. Thus coopera-
tives have been contributing in several ways in the transfor-
mation of agriculture especially in the supply of agricultural 
inputs. It also helped the farmers in marketing and other 
services. 
Land Holdings; 
It is a very crucial factor in the transformation of 
agriculture. It is listed as a problematic factor of Indian 
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agriculture because large number of holdings are declared 
as uneconomic. During the British rule in our country, the 
conditions of farmers and scope of agricultural development 
was very unsatisfactory. This was because the evils of 
institutional factors had reached to their maximum. In the 
pre-independence period the story of agriculture was a story 
of feudalism which consisted of all evils of feudalism and 
land ownership. In that system of agriculture a very large 
proportion of agricultural produce had to go into the pockets 
of landlords and the farmers could get a very small share 
from it. Above all the farmers did not had their tenure 
security. Therefore, their interest towards the farming 
ultimately declined. 
In the lower Ganga-Yamuna Doab the land was owned by 
the proprietors and the farmers generally cultivate it. These 
owners of land were called as Zamindars. These Zamindars 
acted mainly as intermediaries between the state and the far-
mers. In many cases there was a long chain of intermediaries 
and all burden of it fell on the tillers of the land who were 
tenants. Land which was cultivated by the Zamindars themselves 
was called as Seer and Khudkast, 
Size of holding is another institutional factor and it 
is most important to measure socio-economic status. In the 
study area the size of land holding is generally small. A 
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l a rge number of farmers have the average s ize of holdings 
from 2 to 4 ac res . According to one group of scholars there 
i s a pos i t i ve and high co r r e l a t i onsh ip between the s ize of 
holding and adoption of a g r i c u l t u r a l innovation (Mohammad, 
1978, Desai 1966 and Freeman 1961). The argument given by 
these scholars i s t h a t , many innovations such as t r a c t o r s , 
h a r v e s t e r s , t h r a she r s , sprayers , power dus te rs and other 
a g r i c u l t u r a l machinery can be used economically only in 
contiguous and large s t r i p of land. I t i s , the re fo re , assumed 
t h a t l a r g e r the s ize of holdings , higher i s the use of a g r i -
c u l t u r a l innovat ion, and higher i s the a g r i c u l t u r a l p roduc t i -
v i t y . Further i f the s ize of holding i s l a rge mechanical 
power can be e a s i l y used on t h i s holding at cheaper r a t e with 
a g rea te r p roduc t iv i t y . 
STjatlal d i s t r i b u t i o n of the components of modern technology 
of a g r i c u l t u r a l t ransformation in the lower Ganga-Yamuna Doab; 
The a g r i c u l t u r a l t ransformation of the lower Ganga-Yamuna 
Doab i s ruled by the r i s i n g trend of the components of modern 
a g r i c u l t u r a l technology in the region. I t becomes therefore 
necessary to study the s p a t i a l d i s t r i b u t i o n of a l l the fac tors 
of modern a g r i c u l t u r a l technology in a l l the 41 blocks of the 
study region for the year 1975-76 and 1985-86. The fac tors 
considered for the purpose of study are number of tube-wells 
and pumping se t s per 100 hectares of gross cropped area, number 
of improved plough per 100 hec tares of gross cropped area, 
number of t r a c t o r s per 1*^ 0^ hec tares of gross cropped area . 
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fer t i l izer consumption in k g / h e c t . , area under HYV seeds 
as percentage to gross cropped area , a g r i c u l t u r a l labourers 
and workers per 100 hectares of gross cropped area , l i t e r a c y 
r a t e as percentage, s ize of land holdings in hec ta res and 
r u r a l e l e c t r i f i c a t i o n . 
Tube-wells and pumping se t s play a v i t a l ro le in the 
transformation of ag r i cu l tu re in d i f f e ren t blocks of the 
study region. The number of tube-wells and pumping s e t s in 
almost a l l the blocks of the region has been increased from 
1975-76 to 1985-86 as shown in t ab le 25. 
Table - 25 
Distribution of Tube-wells and Pumping sets in 
lower Ganga-Yamuna Doab 
Name of the block No, of tube-wells 
and pumping s e t s 
per 100 hec ta res 
of g ross cropped 
a r e a . 1975-76 
No. of tube-wells 
and pumping s e t s 
per 100 hec ta res of 
gross cropped area 
1985-86. 
1 . Ghatampur 
2 . Patara 
3 . Bheetargaon 
U» Amraudha 
5 . Ra;)apur 
6 . Malasa 
7 . Akbarpur 
8 . Maltha 
0.95 
1.84 
2.03 
0.75 
1.99 
3.35 
0.48 
4.68 
4.21 
4.33 
4.46 
4.50 
3.76 
4.58 
2.65 
7.13 
IS^ 
(jO [2) C3) 
9. Sarvankhera A.40 7.21 
10. Derapur 1.85 2.87 
1 1 . Rasulabad 2.01 5 .13 
12 . Gheenjhak 6.00 12.28 
1 3 . Sandalpur 2 .85 2 .46 
1 4 . B i l h a u r 4 .85 5.79 
1 5 . Chaubypur 0 .85 5.24 
1 6 . Kakvan 4.11 7.70 
17 . S h l v r a j p u r 3 .58 5.16 
1 8 . Kalyanpur 1.00 1.31 
1 9 . Sa r sau l 1.00 1.39 
2 0 . Vldhnu 1.90 2 .05 
2 1 . Amaull 3 .85 4.25 
2 2 . Khajuha 3.00 4 .70 
2 3 . Deomai 3.45 7.41 
2 4 . Maivan 3.50 4 .67 
2 5 . Te lyan i 2 .00 6.39 
2 6 . Bahuva 3.90 4.89 
2 7 . B h i t a u r a 3.00 5.56 
2 8 . Hasva 0 .54 5.73 
29 . Asother 3.00 2.88 
3 0 . Hathgaon 3.95 5.04 
3 1 . Airayan 3 .95 6.26 
3 2 . V i Ja ipu r 2 .68 5.66 
3 3 . Dhata 2 .10 2 ,88 
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34, Chail 4.90 10,37 
35. Nevada 6.30 22.01 
36, Muratganj 4,00 5.65 
37. Kaushambi 4.15 6.11 
38, Manjhanpur 4.00 5.73 
39. Sarsava 4.10 8.19 
40, Kara 5,39 8.85 
41. Sirathu 5,72 B.4l 
The increase in the number of tube-wel ls and pumping 
s e t s in the blocks of the region f a c i l i t a t e the timely and 
assured i r r i g a t i o n of the crops grown t h e r e . 
Dis t r ibu t iona l pa t t e rns of i ron plough for the year 
1975-76 and 1985-86 in the blocks of lower Ganga-Yamuna Doab 
are shown in t ab le 26. 
Table - 26 
Dis t r ibu t ion of I ron Ploug^h in Lower Ganga-Yamuna Doab 
Name of the block No, of I ron Plough No. of I ron plough 
pe r 100 h e c t . of per 100 hec t . of 
g ros s cropped area gross cropped area 
1975-76. 1985-86. 
8.76 
9.89 
10.20 
1. Ghatampur 
2, Patara 
3, Sheetargaon 
5.09 
5.90 
7.89 
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4 . 
5 . 
6 . 
7 . 
8 . 
9 . 
1 0 . 
1 1 . 
1 2 . 
1 3 . 
14 . 
1 5 . 
1 6 . 
1 7 . 
18 . 
1 9 . 
20 . 
2 1 . 
2 2 . 
2 3 . 
2 4 . 
2 5 . 
2 6 . 
2 7 . 
Amraudha 
Raoapur 
Malasa 
Akbarpur 
Maltha 
Sarvankher^ 
Derapur 
Rasulabad 
Gheen;)hak 
Sandalpur 
B i l h a u r 
Chaubypur 
Kakvan 
S h i v r a j p u r 
Kalyanpur 
Sa r sau l 
Vidhnu 
Amaull 
Kha;)uha 
Deomai 
Malvan 
Telyani 
Bahuva 
B h i t a u r a 
4 .93 
6 .63 
14.35 
3.20 
24 .43 
27.09 
6.00 
7.82 
37.30 
8.40 
30.01 
4 .89 
25.70 
18.28 
5.43 
5.75 
6 .35 
19.10 
8 .85 
12.18 
13 .03 
6.91 
2 .00 
9.01 
10.55 
8 .73 
10.68 
34.02 
29.78 
30.55 
7.31 
16.18 
41.00 
5.91 
26.26 
8.72 
32.46 
17.09 
3.27 
5.10 
5.79 
9.31 
8.72 
31.11 
12.40 
10.68 
13.06 
18.50 
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28 . Hasva 3 .99 10.55 
29. Asother 9.^3 8 . 3 ^ 
3 0 . Hathgaon 21.65 13.52 
3 1 . Airayan 22.11 26.30 
3 2 . Vijaipur 8 .39 23 .12 
3 3 . Dhata 8 .30 8.40 
3 4 . Chail 32.30 39.01 
3 5 . Nevada 41.19 45 .24 
36 . MuratganJ 22.15 22.30 
37 . Kaushamhi 26.50 27 .63 
3 8 . Manjhanpur 23.60 25.70 
39 . Sarsava 23.61 34.02 
4 0 . Kara 33.82 37.92 
4 1 . Sirathu 35.00 36.36 
I t can be seen from the t a b l e that t h e number of i r o n 
plough per 100 hectares of gross cropped a r ea i s i n c r e a s e d 
In a l l the blocks except Malasa, B i l h a u r , Kalyanpur , S a r s a u l , 
Vidhnu, Amauli, Khajuha, Malvan, Asother and Hathgaon where 
the number of iron plough i s dec reased dur ing the same p e r i o d . 
While c o n s i d e r i n g the d i s t r i b u t i o n a l p a t t e r n s of t r a c t o r s 
i n d i f f e r e n t b locks of the lower Ganga-Yamuna Doab ( t a b l e 2 7 ) . 
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Table - 27 
Distribution of Tractors in Lower Ganga-Yamuna Doab 
Name of the block No. of tractors per No. of tractors per 
1000 hect. of gross 1000 hect. of gross 
cropped area 1975-76, cropped area 1985-86. 
1. Ghatampur 1.29 1.98 
2. Patera 1.40 2.09 
3. Bheetargaon 1.55 2.21 
4. Amraudha 1.07 2.32 
5. Rajapur 1.50 1.91 
6. Malasa 2.00 2.40 
7. Akbarpur 0.91 2.96 
8. Maltha 2.18 2.89 
9. Sarvankhera 2.17 2.90 
10. Derapur 1.45 1.87 
11. Rasulabad 1.52 2.65 
12. Gheenjhak 2.73 3.66 
13. Sandalpur 1.82 1.78 
14. Bllhaur 2.20 2.78 
15. Chaubypur 1.10 1.91 
16. Kakvan 2.16 2.93 
17. Shlvrajpur 0.03 2.67 
18. Kalyanpur 1.30 1.22 
19. Sarsaul 1.40 1.46 
20. Vldhnu 1.46 1.63 
21. Amaull 2.03 2.07 
22. Khajuha 1.85 1.91 
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2 3 . Deomai 1.93 2.92 
24 . Malvan 1.93 2.56 
25 . Telyani 1.51 2.A0 
26. Bahuva " 2.04 2.58 
27. Bhltaura 1.92 2.67 
2 8 . Hasva 0.95 2.32 
29 . Asother 1.92 1.88 
30. Hathgaon 2.07 2.60 
3 1 . Airayan 2.08 2.79 
32. VIJaipur 1.81 2.77 
33 . Dhata 1.60 1.88 
34. Chail 2.25 3.32 
35 . Nevada 6.40 8.57 
36. MuratganJ 2.10 2.68 
37 . Kaushambi 2.16 2.89 
38. Manjhanpur 2.11 2.96 
39 . Sarsava 2.15 2.96 
40 . Kara 2.30 3.11 
4 1 . Sira thu 2.50 3.02 
I t Is found tha t from 1975-76 to 1985-86 the number of t r a c t o r s 
per 1000 hec tares of gross cropped area I s increased in a l l the 
blocks of the study region. The Increase in the number of t rac-
t o r s i s not uniform throughout the region. 
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The ti*end of chemical f e r t i l i z e r s consumption i n 
t h e b l o c k s shows t h a t from 1975-76 to 1985-85 i t s consump-
t i o n in k g / h e c t . i s i nc r ea sed upto a l a r g e e x t e n t , but the 
i n c r e a s e i n f e r t i l i z e r consumption i s not uniform throughout 
t h e e n t i r e b locks of t h e lower Ganga-Yamuna Doab ( t a b l e 2 8 ) . 
Table - 28 
Conaumption of Chemical f e r t i l i z e r s i n Lower Ganga-Yamuna Doab 
Name of t h e b lock F e r t i l i z e r consumption F e r t i l i z e r consump-
i n k g / h e c t . 1975-76. t i o n i n k g / h e c t . 
1985-86. 
48 .88 
52 .50 
53.00 
52.80 
47.00 
58.60 
41 .00 
81 .18 
83 .25 
42.10 
66.10 
141.20 
38.00 
80 .00 
59.60 
1 . 
2 . 
3 . 
4 . 
5 . 
6 . 
7 . 
8 . 
9 . 
10 . 
1 1 . 
12 . 
1 3 . 
14 . 
1 5 . 
Ghatampur 
P a t a r a 
Bheetargaon 
Afflraudha 
Rajapur 
Malasa 
Akbarpur 
Maitha 
Sarvankhera 
Derapur 
Rasulabad 
Gheenjhak 
Sand a l p u r 
B i l h a u r 
Chaubypur 
11.00 
11.00 
13.00 
9 .00 
12.00 
20 .00 
8.00 
23.00 
24.00 
11.00 
13.00 
28 .00 
17.00 
26 .00 
9 .00 
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il) (2) (3) 
97.00 
66.24 
37.00 
37.00 
57.46 
51.70 
47.00 
89.00 
53.00 
76.00 
60.73 
70.74 
71.54 
43.00 
61.00 
81.00 
68.00 
42.13 
110.00 
129.00 
66.78 
77.73 
73.00 
96.07 
119.00 
105.00 
1 6 . 
1 7 . 
1 8 . 
1 9 . 
2 0 . 
2 1 . 
2 2 . 
23. 
2 4 . 
25 . 
2 6 . 
2 7 . 
2 8 . 
2 9 . 
30 . 
3 1 . 
3 2 . 
3 3 . 
34 . 
3 5 . 
3 6 . 
3 7 . 
3 8 . 
39 . 
40. 
4 1 . 
Kakvan 
Shivrajpur 
Kalyanpur 
Sarsaul 
Vidhnu 
)\inaull 
Khajuha 
Deomai 
Maivan 
Telyanl 
Bahuva 
Bhltaura 
Hasva 
Aso ther 
Hathgaon 
Alrayan 
ViJaipur 
Dhata 
Chail 
Nevada 
MuratganJ 
Kaushambl 
Man;Jhanpur 
Sarsava 
Kara 
Sirathu 
22.00 
20.00 
11.00 
11.00 
12.00 
20.00 
17.00 
19.00 
19.00 
13.00 
20.00 
18.00 
9 .00 
18.00 
21.00 
22.00 
14.00 
15.00 
24 .00 
25.00 
22.00 
23 .00 
21 .00 
21.00 
25.00 
24.00 
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The t>lock-wise a r e a under HYV seeds as p e r c e n t a g e 
of the gross cropped a r e a of t h e block fo r the year 1975-76 
and 1985-86 are shown i n t a b l e 2 9 . 
Table - 29 
Area under HYV 
Name of the block 
1 • Ghatampur 
2 . Patara 
3* Bheetargaon 
4• Amraudha 
5• Rajapur 
6* Malasa 
7 . Akbarpur 
8 . Maltha 
9 . Sarvankhera 
10. Derapur 
1 1 . Rasulabad 
1 2 . Gheenjhak 
13. Sandalpur 
14 . Bilhaur 
15 . Chaubypur 
l6« Kakvan 
17. Shivrajpur 
seeds i n lower Ganga-
Area under HYV seeds 
as percentage to 
gross cropped area 
1975-76. 
9 .10 
9 .33 
11.70 
7.72 
10.36 
20.31 
6.55 
31.45 
33.89 
10.00 
11.80 
42 .93 
16.95 
28 .63 
8.12 
25.43 
20.00 
Yamuna Doab 
Area under HYV 
seeds as p e r c e n t -
age to g r o s s 
cropped a rea 
1985-86. 
32.12 
32.47 
33 .67 
33.59 
30.25 
34.25 
26 .39 
44.57 
45.52 
26.93 
37 .33 
60.05 
26 .17 
43.41 
34.79 
49.18 
37.82 
19J 
{!) (2^ (3) 
22.95 
24.78 
25.72 
32.17 
29.99 
45.64 
33.74 
40.80 
36.87 
39.55 
40.36 
29.93 
35.73 
43.78 
39.51 
27.20 
51.70 
57.46 
39.12 
41.39 
40.40 
48.86 
52.93 
51.39 
18. 
1 9 . 
2 0 . 
2 1 . 
2 2 . 
2 3 . 
24 . 
25 . 
2 6 . 
2 7 . 
2 8 . 
2 9 . 
3 0 . 
3 1 . 
3 2 . 
3 3 . 
34 . 
3 5 . 
3 6 . 
37. 
3 8 . 
39 . 
40 . 
4 1 . 
Kalyanpur 
Sarsaul 
Vidhnu 
Amaull 
Khajuha 
Deomal 
Malvan 
Telyani 
Bahuya 
Bhitaura 
Hasva 
Asother 
Hathgaon 
Alrayan 
ViJaipur 
Dhata 
Chail 
Nevada 
MuratganJ 
Kaushambi 
Manjhanpur 
Sarsava 
Kara 
Sirathu 
9.26 
9.20 
10.33 
20.13 
15.68 
18.87 
19.32 
11.40 
21.66 
17.49 
7.23 
17.31 
22.03 
23.31 
12.85 
14.20 
37.53 
41.70 
24.55 
28.10 
22.59 
23.16 
39.31 
38.89 
19i 
It can be seen from the table that HYV seeds of different 
crops are not uniformly distributed throughout the blocks 
of the lower Ganga-Yamuna Doab, 
Distributional patterns of agricultural labourers 
and workers per 100 hectares of gross cropped area is not 
uniform in different blocks of the study region as shown 
in table 30. 
Table - 30 
D i s t r i b u t i o n of Agricul tural Labourers and 
Workers in the Lower Ganga-Yamuna Doab 
Name of the 
Block 
1• Ghatampur 
2 . Patara 
3 . Bheetargaon 
4 . Amraudha 
5 . Rajapur 
6 . Malasa 
7 . Akbarpur 
8 . Maltha 
9• Sarvankhera 
10. Derapur 
11. Rasulabad 
12. Gheenjhak 
A g r i c u l t u r a l Labour- A g r i c u l t u r a l l a b o u r -
e r s and workers per er s pe r 100 h e c t . of 
100 hec t , of gross g ro s s cropped a r e a 
cropped area 1975-76 1985-86. 
74.24 
79.14 
74.12 
63.29 
83 .87 
87 .02 
84 .88 
86.62 
75.56 
81 .97 
93.50 
90.28 
68 .30 
75 .44 
77.62 
72.52 
71.70 
78.41 
69.22 
89 .14 
75.60 
88.21 
89 .92 
87 .19 
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il) (2) (3) 
86.38 
84.29 
95.60 
89.57 
93.70 
84.02 
83.14 
81 .73 
69 .29 
74 .43 
87.12 
85 .82 
80 .57 
85 .89 
99 .34 
98.76 
72 .22 
128,00 
116.40 
118.05 
67.96 
137.43 
107.55 
120.43 
120.63 
128.35 
1 3 . 
14. 
1 5 . 
16 . 
17 . 
1 8 . 
19 . 
2 0 . 
2 1 . 
2 2 . 
2 3 . 
2 4 . 
2 5 . 
2 6 . 
2 7 . 
2 8 . 
2 9 . 
3 0 . 
5 1 . 
3 2 . 
3 3 . 
34 . 
3 5 . 
3 6 . 
3 7 . 
3 8 . 
Sandalpur 
B l l h a u r 
Chaubypur 
Kakvan 
Sh iv ra jpu r 
Kalyanpur 
S a r s a u l 
VidhOU 
Amaull 
Khajuha 
Deomal 
Malvan 
Te lyan i 
Bahuva 
B h i t a u r a 
Hasva 
Aso t h e r 
Hathgaon 
Airayan 
VIJa ipur 
Dhata 
Cha i l 
Nevada 
MuratganJ 
Kaushafflbi 
Manjhanpur 
79.50 
88 .43 
86.86 
90.00 
94.26 
86 .58 
97.85 
93.91 
82 .14 
86.95 
107.84 
96 .97 
78 .12 
90.44 
119.18 
114.20 
85 .99 
175.39 
141.15 
100.27 
98.01 
165.94 
103.11 
130.13 
136.74 
127.18 
39. Sarsava 
40, Kara 
41, Sirathu 
114.33 
112.06 
140,87 
13C 
_0) (2) ij) 
96,37 
124.10 
122.60 
The table shows that the block-wise dens i ty of a g r i c u l t u r a l 
labourers and workers per 100 hectares of gross cropped area 
of the blocks i s l e s s in western blocks of the study region 
and i s increases towards the e a s t . As far as the l i t e r a c y 
l eve l of the populat ion of the lower Ganga-Yamuna Doab i s 
concern, iX i s found tha t the l i t e r a c y r a t e i s not uniform 
in the entire blocks of the region as shown in t ab l e 31. 
The ove ra l l l i t e r a c y r a t e of lower Ganga-Yamuna Doab shows 
no change during the same per iod . 
Table > 31 
Li te racy Rate of the Lower Ganga-Yamuna Doab 
Name of the L i te racy r a t e as Li teracy r a t e as 
Block percentage 1975-76, percentage 1985-86, 
24,40 
23.90 
25.30 
23.40 
25.20 
25.50 
27.40 
27.30 
1, 
2, 
3. 
4, 
5. 
6. 
7. 
8. 
Ghatampur 
Patara 
Bheetargaon 
Amraudha 
Rajapur 
Maiasa 
Akbarpur 
Maltha 
18,00 
18,00 
18,00 
17,00 
20.30 
20,70 
22,40 
22,90 
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(1) (2) (3) 
9 . Sarvankhera 21 .60 24.70 
1 0 . Derapur 22.80 25.80 
1 1 . Rasulabad 23.00 26.00 
12 . Gheenjhak 24.30 28.20 
1 3 . Sandalpur 23 .10 26.20 
1 4 . Bi lhaur 23 .90 27.30 
1 5 . Chautxypur 26 .10 29.70 
16 . Kakvan 25.00 25.00 
17. Shivrajpur 25.70 28 .00 
18 . Kalyanpur 15.30 27.40 
1 9 . Sarsaul 18.60 26.50 
20 . Vidhnu 15.80 24.90 
2 1 . Amauli 24.20 24.00 
2 2 . Khajuha 23.60 23 .80 
2 3 . Deomai 24 .30 24 .20 
2 4 . Malvan 21.50 21.80 
2 5 . Telyani 19.10 19.30 
26 . Bahuva 19.50 19 .50 
27 . Bhitaura 17 .50 17.50 
28 . Hasva 17 .90 17.70 
29 . Asother 20.40 20.50 
30 . Hathgaon 15.00 15.80 
3 1 . Mrayan 62 .60 17.40 
32 . VIJaipur 30.00 17.90 
3 3 . Dhata 15.50 19.00 
34 . Chail 18.40 18.00 
3 5 . 
36 . 
37. 
38 . 
39 . 
4 0 . 
4 1 . 
Nevada 
Muratganj 
Kaushambi 
Manjhanpur 
Sarsava 
Kara 
Sirathu 
26.20 
17.20 
23.20 
37.10 
23.90 
26.50 
30.90 
19S 
_Cl) (2) (£) 
17.50 
17 .50 
18.30 
17.60 
17.50 
17.60 
17.90 
Size of land h o l d i n g s i n d i f f e r e n t b locks of t h e 
study region i s shown i n t a b l e 32 . From t h e t a b l e i t can 
be seen t h a t i n t he year 1975-76 about 29 p e r cen t of the 
blocks have o p e r a t i o n a l h o l d i n g s above 1 h e c t a r e . The remain-
ing 71 pe r c e n t of the b locks have o p e r a t i o n a l h o l d i n g s of 
l e s s t h an 1 h e c t a r e . 
Table - 32 
Size of Land Holding i n Lower Ganga-Yamuna Doab 
Name of the S ize of land h o l d i n g Size of land holding 
Block i n hectare i n 1975-76. i n h e c t a r e in1985-8< 
1.33 
1.02 
1-03 
1.23 
1.17 
1. 
2 . 
3 . 
4 . 
5 . 
Ghatampur 
Patara 
Bheetargaon 
Amraudha 
Rajapur 
1.30 
1.00 
1.00 
1.45 
1.07 
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i^)_ (2) (3) 
1.06 
1.16 
0.94 
0.92 
1.04 
1.00 
Oj92 
1.05 
0.87 
0.83 
0.89 
0.75 
0.91 
0.97 
0.97 
1.23 
1.04 
0.84 
0.89 
0.85 
0.84 
0.77 
0.77 
1.13 
0.64 
0.65 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 
Malasa 
Akbarpur 
Maltha 
Sarvankhera 
Derapur 
Rasulabad 
Gheenjhak 
Sandalpur 
Bilhaur 
Chaubypur 
Kakvan 
Shivrajpur 
Kalyanpur 
Sarsaul 
Vidhnu 
Amaull 
Khajuha 
Deomal 
Malvan 
Telyani 
Bahuva 
Bhitaura 
Hasva 
Asother 
Hathgaon 
Airayan 
0.96 
0.97 
0.96 
0.94 
1.02 
0.86 
1.05 
1.16 
0.80 
0.86 
0.90 
0.78 
0.85 
0.89 
0.92 
1.30 
1.04 
0.90 
0.84 
1.17 
0.83 
0.69 
0.75 
1.15 
0.57 
0.74 
32.ViJaypur 
3 3 . E»iata 
3 4 . Chail 
35 • Nevada 
3 6 , MuratganJ 
3 7 . Kaushambi 
3 8 . Manjhanpur 
39• Sarsava 
4 0 . Kara 
4 1 . Sirathu 
0 .74 
0.83 
0.57 
0.71 
0.68 
0.61 
0.59 
0.77 
0.71 
0.61 
20Q 
£ 0 U) (3) 
0.76 
0.87 
0.60 
0.76 
0.68 
0.62 
0.62 
0.81 
0.68 
0.65 
In the year 1985-86, the s ize of opera t iona l land holding 
in 32 percent of the blocks exceed 1 hectare and in the 
remaining blocks i t i s below 1 h e c t a r e . 
The s t rength of ru ra l e l e c t r i f i c a t i o n in d i f f e ren t 
blocks of the lower Ganga-Yamuna Doab during 1975-76 and 
1985-86 are shown in t ab l e 33. 
Table - 33 
Rural E l e c t r i f i c a t i o n of Lower Ganp;a-Yamuna Doab 
Name of the E l e c t r i f i e d v i l l a g e s as E l ec t r i f i ed v i l l a g e s 
Block percentage of the t o t a l as percentage of the 
v i l l a g e s of the block t o t a l v i l l a g e s of 
1975-76. the block 1985-86. 
28.00 
38.00 
39.00 
1. Ghat ampur 
2 . Pa t a ra 
3 . Bheetargaon 
10.00 
12.00 
18.00 
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(1) (2) (3) 
44.00 
24.00 
45.00 
76.00 
69.00 
69.00 
21.00 
50.00 
90.00 
25.00 
61.00 
24.00 
72.00 
52.00 
12.00 
13.00 
16.00 
39.00 
24.00 
70.00 
45.00 
45.00 
48.00 
54.00 
44.00 
26.00 
4 . 
5 . 
6 . 
7 . 
8 , 
9 . 
1 0 . 
1 1 . 
12 . 
1 3 . 
14 . 
1 5 . 
16 . 
1 7 . 
1 8 . 
19 . 
2 0 . 
2 1 . 
2 2 . 
2 3 . 
2 4 . 
2 5 . 
2 6 . 
27 . 
2 8 . 
2 9 . 
Amraudha 
Ra;3apur 
Maiasa 
Akbarpur 
Maltha 
Sarvankhera 
Derapur 
Rasulabad 
Gheenjhak 
Sandalpur 
B i lhau r 
Chaubypur 
Kakvan 
Sh iv ra jpu r 
Kalyanpur 
Sa r sau l 
Vidhnu 
Amauli 
Kha;Juha 
Deomal 
Maivan 
Te lyan i 
Bahuva 
B h l t a u r a 
Hasva 
Asother 
7.00 
15.00 
30.00 
23.00 
48 .00 
46.00 
12.00 
16.00 
80 .00 
23.00 
50.00 
80 .00 
40.00 
.31.00 
11.00 
12.00 
14.00 
32.00 
23 .00 
26.00 
28.00 
16.00 
33.00 
24.00 
5.00 
25.00 
20;: 
( 1 ) (2) (3) 
30 . Hathgaon 34.00 49.00 
3 1 . Airayan 35.00 63 .00 
3 2 . ViJaipur 22 .00 57.00 
3 3 . Dhata 22.00 23.00 
34 . Chail 54.00 87 .00 
35. Nevada 82 .00 91.00 
36. MuratganJ 35.00 55 .00 
37. Kaushambi 44.00 63 .00 
38 . Manjhanpur 39.00 61 .00 
39 . Sarsava 39.00 76.00 
40 . Kara 68.00 86.00 
4 1 . Sirathu 69.00 79.00 
The percentage of e l e c t r i f i e d v i l l a g e s i n almost a l l the 
b locks of the study region shows an increas ing trend during 
the same per iod , but i t i s not uniform throughout the e n t i r e 
b locks of the lov/er Ganga-Yamuna Doab. 
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CHAPTER - VI 
CHANGING PATTERN OF AREA. PRODUCTION AND YIELD OF MAJOR 
CROPS OF LOVER GANGA-YAMUNA DOAB 
India is the second most populous country and seventh 
largest in area in the world. Here agriculture plays a 
dominent role in the economic development of the country. 
About 70 per cent of the working force of the country is 
engaged in agriculture and a little less than half of the 
national income is derived from it. Since 1951-52, under 
each of the successive Five Year Plans, self sufficiency in 
agricultural product was the aim of the development programmes. 
Upto 1960-61, increased production was secured through measure 
like irrigation, reclamation of new lands, use of improved agri-
cultural practices, plant protection measures and tenurial 
reforms for providing greater incentive to cultivaters for 
increasing production. Therefore, the emphasis shifted to 
intensive production efforts, as the scope for increasing the 
area under cultivation was limited and better management 
and better technology could yield better result in production. 
This change in approach was first reflected in the launching 
of the 'Package Programme', Under this programme, areas of 
the best potential for increased agriculture, were selected 
to intensify production through a package approach of improved 
extension and technology. Farm plans for individual cultiva-
tors in the project area were attempted to boost up their 
production. The experience under this programme, revealed 
'04 
t h a t high y ie ld ing v a r i e t i e s of food gra ins could y ie ld 
exce l len t r e s u l t s . Hence h igh-y ie ld ing v a r i e t i e s of wheat 
and r i c e and hybrid v a r i e t i e s of Jwar ba j ra and maize were 
Introduced on the na t iona l l eve l from 1966-67. 
Agriculture also makes ava i lab le raw mater ia l for the 
development of agro based i n d u s t r i e s . Rapid development of 
i n d u s t r i e s cannot take place unless a g r i c u l t u r a l production 
inc rease a t a f a s t e r r a t e . The products of indust ry w i l l 
l a r g e l y remain unu t i l i zed unless the purchasing power of the 
people increases which i s only poss ib le through increased 
a g r i c u l t u r a l product ion. Thus development of ag r i cu l tu re i s 
the p r e - r e q u i s i t e for general economic development of the 
country. 
The problems of increased a g r i c u l t u r a l production i s 
very complejf i n Ind i a . This i s more so i n the lower Ganga-
Yamuna Doab. Because of . i t s f u r t i l e s o i l s , l eve l topography 
and s u i t a b l e c l ima t i c cond i t ions , the lower Ganga-Yamuna Doab 
has been the cent re of a g r i c u l t u r a l a c t i v i t i e s r i g h t fi^m 
the days man learned the a r t of sowing and p l a n t a t i o n . I t 
i s s t i l l the mainstay of people covering 67.8 per cent of 
r e g i o n ' s area and engaged , 70 per cent of i t s i nhab i t an t s 
to earn t h e i r l i v e l i h o o d . Due to g rea t e r pressure of popula-
t i o n per house-hold and per c ap i t a land averages are very low 
1, Tewari, R,C,, Settlement System in Rural India A Case 
Study of the lower Ganga-Yamuna Doab, p . 16, Allahabad, 
7985t 
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(1,35 and 0.25 hectare respectively), where as of Uttar 
Pradesh it is 1.60 and 0.30 hectare. Similarly the amount 
of net cultivated land to per rural household and per agri-
cultural worker comes to 1.30 and 0.20 hectares respectively 
which is higher than the corresponding figure of Uttar 
Pradesh (1.20 and 0.20 hectares respectively). This had led 
to fragmentation of holdings of which nearly 60 per cent are 
below 1 hectare of area which is covering a little more than 
28 per cent of the total cropped area. This small and un-
economic holdings with a greater rate of illiteracy does not 
provide all the year round employment to the rural masses. 
Large majority of farmers are too poor to promote a market 
for consumption of industrial goods, on which the industrial 
sector may develop. Per capita cultivated land, being 
slightly less than one third hectare, farm output provide 
no marketable surplus to the majority of farmers, due to 
which his capacity for capital formation and investment for 
further development is limited. Even with credit resources, 
on average farmer is not prepared to take any risk through 
additional investment on account of natural hazards and 
uncertainities in his farming operations or outbreak of 
pest and epidemic which are so common under the conditions 
prevailing in the region. It is therefore no wonder that 
the economy of the region in particular and of the country 
2nc 
as a whole, has remained stagnant. If the economy of 
the masses has to be improved, it is imperative that agri-
cultural production should increased at a faster rate. 
The negligence of agricultural sector in country's 
planning, lack of irrigational facilities, obsolete methods 
of farming, indebtedness and illiteracy among farmers, less 
use of high yielding varieties of seeds, fertilizers and 
plant protection measure and lack of socialistic land tenure 
system have their cumulative effects in undermining the 
conditions of agriculture in the region. It is strange that 
despite a declared policy of socialism enshrined in our 
constitution the inherent right of the tiller on the land 
has not yet been fully restored. Major portion of agricul-
tural land is still owned by priviledged classes/castes who 
are not only bad cultivators but act as neo-zamindars employ-
ing landless labourers for paltry wages and pocketing the 
major share of produce. So much so that urbanites earning 
their livelihood in the cities may simultaneously own 
hectares of land in the villages and enjoy the benifits of 
neo-feudal system. It is, therefore, imperative that with 
the iiaprovement in farming techniques, use of new varieties 
of seeds, chemical fertilizers, insecticides, etc, new 
land reforms should be enacted to restore land to the actual 
tiller or manage the same through State Co-operatives to 
improve the conditions of agriculture in the region. 
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An analysis of the gain made in farm output during 
the various plan period, although erratic years after year 
will show that increase in production have come largely 
from area Increase rather than from increase in productivity 
per hectare. Figures below will show for some developing 
countries from where iricrease in crop output came during 
the period 1948-63: 
Table - 3A 
Increase in Crop Output in Developing Countries 
Country Annual rate 
of increase 
in crop out-
put. 
Land area Crop Patterns Improved 
increase (Low value to crop 
(inclusive to high value yield 
of double crop). per acre 
cropping) 
Total 
Israil 
Sudan 
Mexico 
Taiwan 
India 
U.A.R. 
Pakistan 
9.7 
8.0 
6.3 
4.5 
3.1 
2.1 
1.8 
25.8 
30.8 
53.4 
19.3 
59.1 
20.7 
50.7 
•2.6 
22.2 
• 3.5 
8.0 
7.7 
14.2 
76,8 
47.8 
46.6 
84.2 
32.9 
71.6 
35.1 
100 
100 
100 
100 
100 
100 
100 
(Sources Change in Agriculture in Developing Nations, 
1948-63-U.S.D.A.) 
A study of the changes of agriculture in recently 
developing countries, particularly those in the rapid growth 
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countries as compared to slx>w growth countries would show 
that in Israil, Sudan, Mexico and Taiwan, the factors that 
contributed most are aggressiveness and effectiveness with 
which countries followed their development plans. Whereas, 
the entire increase in Israil and Sudan came from large 
irrigational resources, in Mexico and Taiwan Improved aggri-
cultural technology particuleirly crop varieties and fertilizers 
use made large impact leading to high growth rate, while per 
hectare productivity in India has remained very low and as 
stated above the increase in production has come largely 
from extension in area particularly during the first two 
plan period. Thereafter the emphasis shift to intensive 
agriculture, because the scope for increasing the area under 
cultivation is limited. 
Earlier a mention of this fact has been made that the 
lower Ganga-Yamuna Doab consists of fourty one development 
blocks which differs in soil fertility and water supply. 
These differences result in variation in farming patterns 
followed and productivity level achieved. The performance 
of sub-divisions separately and a review of over all changes 
in area,production and yield of major crops has been consi-
dered. The study of these growth patterna with reference to 
agriculture assumes special importance in a planned economy 
because it help in locating the weaknesses in the existing 
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programme of a g r i c u l t u r a l development. 
Agr icul tura l Seasons: 
Agr icul tura l operat ions in lower Ganga-Yamuna Doab 
revolve round the two main crop seasons of the year , namely 
Kharif and Rabi. In between these two seasons, there i s a 
newly introduced t h i r d season which i s known as Zaid season. 
Kharif season, known as the season of summer c rop , begins 
genera l ly with the onset of south-west monsoon in mid June 
and continues up to ea r ly November. The crops which requi re 
high quant i ty of water are sown in t h i s season. Some major 
Kharif crops which are gi?own i n the area of lower Ganga-
Yamuna Doab are r i c e , maize, ba j r a , a rhar , moong, urad and 
sugarcane* Next i s Rabi season. This season i s known 
as the season of winter c rops . This season s t a r t s from 
e a r l y November and l a s t s up to mid Apr i l . The crops tha t 
requ i re low and moderate water supply are grown in t h i s 
season. The major crops grown in t h i s season are wheat, 
po t a to , ba r l ey , peas , gram, masoor, l inseed , and mustard. 
The t h i r d season i s Zaid season. This season f a l l s in 
between the Kharif and Rabi seasons. I t s t a r t s from April 
and l a s t s up to mid June. This season i s comparatively of 
shor t du ra t ion . Zaid season i s very important a g r i c u l t u r a l 
season of the lower Ganga-Yamuna Doab. In the area of 
assured i r r i g a t i o n some important pulses crop such as moong 
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and masoor are grown. Besides some vegetab le , millons and 
fodder are also grown i n t h i s season. 
Table 35 shows the sowing and harves t ing time of 
important crops of lower Ganga-Yamuna Doab, 
Name of crops 
Rice 
Wheat 
Maize 
Barley 
Jwar 
Bajra 
Arhar 
Moong 
Urad 
Gram 
Peas. 
Mustard 
Linseed 
Sugarcane 
Table - 35 
Sowing period 
Mid June to August. 
November to January. 
Mid June to July. 
November to December 
June to July. 
June to July. 
June to July, 
July. 
July. 
October. 
October. 
October to November. 
October to December. 
October to March. 
Harvesting period 
November to December. 
Mid March to April. 
September to October. 
.March to April. 
September to October. 
September to October. 
December to March. 
September. 
October to November. 
March to April. 
February to March. 
January to March. 
January to April. 
November to April. 
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Growth Pa t t e rn of Area and Production of Ma.jor Crops of 
Lower Ganga-Yamuna Doab; 
In the main, three types of data are t r ea ted v i z . , 
the volume of output , area and y i e ld . Three yearly moving 
average of volume of output , area and yie ld have been c a l -
culated for a l l the selected c rops . This device was employed 
to el iminate the random v a r i a t i o n s in the da ta and to get 
c l e a r p i c t u r e of a l t e r n a t i v e y e a r ' s growth ra te of acerage 
and output in the lower Ganga-Yamuna Doab. In appendix I and 
I I I block wise growth r a t e of area production and y ie lds of 
major crops of lower Ganga-Yamuna Doab are presented and the 
t rends of area , production and yie ld are shown in f igure 
17 to 25. 
Ghatampur: 
Block Ghatampur experiences an increase in the area 
under r i c e , by 93 hec t a r e s , maize 94 hec ta res and pulses 
373 hectares from 1974-75 to 1976-77 while in t h i s period 
the area under wheat has decreased by 3025 hec t a r e s , o i l 
seed by 66 hectares and cash crops by 197 hec t a r e s . From 
1976-77 to 1978-79 the area under a l l crops i . e . , wheat, 
r i c e , ba r l ey , jwar, ba j ra , pu l s e s , o i l seeds and cash crops 
have Increased by 66 hec ta re s , 547 hec t a r e s , 399 h e c t a r e s , 
496 hec t a r e s , 4675 hec ta re s , I860 hec tares and 110 hectares 
r e spec t ive ly , except maize, of which the area has decreased 
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by 95 h e c t a r e s . From 1978-79 to 1980-81, the area under 
wheat, r i c e , Jwar and cash croph.ave increased by 3^48 
h e c t a r e s , 387 hec t a r e s , ^59 hec ta res and 3^1 hec ta res r e s -
pec t ive ly while the area under maize has decreased by 6 
h e c t a r e s , bar ley 73 h e c t a r e s , ba j ra 4985 hec t a r e s , pulses 
1109 hec ta res and o i l seeds 2642 h e c t a r e s . In 1982-83, area 
under wheat has Increased by only 9 h e c t a r e s , Jwar 827 h e c t a r e s , 
pulses 1301 hec t a r e s , o i l seeds 2652 hec ta res and cash crops 
56 h e c t a r e s . While the area under r i c e , bar ley and baj ra 
have decreased by 769 hec t a r e s , 524 hec ta res and 462 hec tares 
r e spec t i ve ly . The area under maize has not undergone any 
change i n t h i s per iod. In 1984-85 only th ree crops i . e . , 
wheat, maize and pulses have increased t h e i r a r ea l extent by 
408 hec t a r e s , 25 hec ta res and 2244 hec ta res r e spec t ive ly 
while a l l the remaining crops v i z . , r i c e , ba r l ey , Jwar, 
ba j r a , o i l seeds and cash crops have a decreasing trend in 
t h e i r a r ea l extent to the degree of 889 h e c t a r e s , 118 hec t -
a r e s , 1056 h e c t a r e s , 129 hec t a r e s , 558 hec ta res and 273 
hec ta res r e spec t i ve ly . As against t h i s from 1974-75 to 
1976-77 the production of a l l crops shows an increas ing 
t rend except cash c rops , of which the product ion has reduced 
by 98078 q u i n t a l s . Production of wheat has increased by 
11210 qu in t a l s r i c e 1320 q u i n t a l s , maize 999 q u i n t a l s , 
pu lses 40715 qu in t a l s and o i l seeds 1403 q u i n t a l s . In 
1978-79* the production of maize and bar ley have decreased 
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by 920 quintals and 3833 quintals respectively. Whereas 
the production of wheat is increased by 30307 quintals, 
rice 6704 quintals, Jwar 5061 quintals, bajra 50135 quintals, 
pulses 36213 quintals, oil seeds 7647 quintals and cash 
crops 127275 quintals. In 1980-81 the production of wheat 
has increased by 75649 quintals, rice 13178 quintals, maize 
212 quintals, Jwar 22310 quintals and cash crops 62134 
quintals, while the production of barley, bajra, pulses and 
oil seeds have decreased by 11455 quintals, 46746 quintals, 
4070 quintals, and 14961 quintals respectively. In 1982-83 
the production of wheat has decreased by 22854 quintals, rice 
15864 quintals, barley 17532 quintals, Jwar 12477 quintals, 
and bajra 4867 quintals. Whereas the production of maize, 
pulses, oil seed and cash crops have increased by 9 quintals, 
121172 quintals, 15184 quintals, and 100803 quintals respect-
ively. In 1984-85, the production of wheat has increased by 
37660 quintals, maize 458 quintals, barley 2028 quintals 
and pulses 3663O quintals while the production of other 
crops viz., rice, Jwar, bajra, oil seed and cash crops have 
decreased by 8320 quintals, 25390 quintals, 5850 quintals 
and 80344 quintals respectively. 
Patara: 
From 1974-75 to 1976-77 block Patara enjoys an 
increase in area under wheat c u l t i v a t i o n by 77 hec ta res 
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and maize 135 hectares. While area under rice, pulses, 
oil seed and cash crops have decreased by 274 hectares, 175 
hectares, 185 hectares and 195 hectares respectively. In 
1978-79, the areal extent of wheat, rice, oil seeds and cash 
crop have increased by 559 hectares, 268 hectares, 1104 hec-
tares and 27 hectares, respectively. Whereas the area under 
maize, barley, Jwar, bajra and pulses shows a declining trend. 
Area under these crops have decreased by 43 hectares, 122 
hectares, 1047 hectares, and 678 hectares respectively. In 
the year 1980-81, areal extent of wheat has decreased by 1031 
hectares, rice 1448 hectares, barley 17 hectares, bajra 151 
hectares and oil seeds 1243 hectares. Whereas the area under 
maize has Increased by 66 hectares, Jwar 286 hectares, pulses 
31 hectares and cash crops 47 hectares. In 1982-83, area 
under wheat has decreased by 34-hectares, baJra 43 hectares 
and cash crops 43 hectares. Whereas the area under rice has 
increased by 1867 hectares, maize 12 hectares, barley 3 hec-
tares, jwar 14 hectares, pulses 5272 hectares and oil seeds 
1149 hectares. At last in 1984-85, the areal extent of wheat 
maize, barley and cash crops have increased by 931 hectares, 
6 hectares, 11 hectares, 63 hectares respectively. While 
the area under rice has decreased by 1107 hectares, Jwar 427 
hectares, pulses 172 hectares and oil seeds 335 hectares. 
Whereas the area under baJra has not undergone any change. 
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As aga ins t t h i s the production of wheat from 1974-75 to 
1976-77 has increased by 53844 q u i n t a l s , r i c e 22121 q u i n t a l s , 
maize 1375 qu in ta l s and pulses 1804 q u i n t a l s . While the pro-
duc t ion of o i l seeds and cash crops have decreased by the 
degree of 153 qu in t a l s and 111686 qu in ta l s r e s p e c t i v e l y . In 
the year 1978-79» the production of wheat, o i l seeds and cash 
c r o p s exhib i t an increas ing trend while the production of 
o the r ci*opshave decreased. Production of wheat has increased 
by 42769 q u i n t a l s , o i l seeds 3049 qu in ta l s and cash crops 
122739 q u i n t a l s . While the production of r i c e has decreased 
by the magnitude of 433 q u i n t a l s , maize 368 q u i n t a l s , bar ley 
6743 q u i n t a l s , Jwar 8238 q u i n t a l s , ba j ra 238 qu in t a l s and 
5240 q u i n t a l s . In 1980-81, production of wheat has increased 
by 32233 q u i n t a l s , r i c e 191159 q u i n t a l s , maize 1160 q u i n t a l s , 
ba r l ey 6508 qu in ta l s and Jwar 9470 q u i n t a l s . Whereas the 
product ion of ba j r ahas decreased by 954 q u i n t a l s , pulses 
4026 q u i n t a l s , o i l seeds 5881 qu in t a l s and cash crops 42625 
q u i n t a l s . In 1982-83 the production of wheat, r i c e , ba r l ey , 
Jwar and bajra shows a decreasing trend by the magnitude of 
14571 q u i n t a l s , 10543 q u i n t a l s , 6947 q u i n t a l s , 7279 qu in ta l s 
and 467 qu in t a l s r e s p e c t i v e l y . While the production of maize 
has increased by 164 q u i n t a l s , pulses 43557 q u i n t a l s , o i l seeds 
6187 qu in t a l s and cash crops 45192 q u i n t a l s . In the year 
1984-85, the production of wheat has increased by 47960 quin-
t a l s , maize 361 q u i n t a l s , bar ley 2886 q u i n t a l s , ba j ra 60 
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quintals, pulses 5260 quintals and cash crops 51^20 quintals, 
Wiiile the production of rice, Jwar, and oil seeds have dec-
reased by 8120 quintals, 8900 quintals and 2930 quintals 
respectively. 
Bheetargaon: 
From 1974-75 to 1976-77, Bheetargaon block has decreased 
areal extent under all the reported crops except maize of which 
the area has increased by 97 hectares. Wheat, rice, pulses, 
oil seeds and cash crops have decreased in their areal extent 
by 1127 hectares, 211 hectares, 16A hectares, 220 hectares 
and 109 hectares respectively. In 1978-79, area under wheat 
has increased by 684 hectares, rice 1254 hectares, maize 16 
hectares, oil seeds 1077 hectares and cash crops 319 hectares. 
Whereas barley, Jwar, bajra, and pulses have decreasing areal 
extent to the magnitude of 130 hectares, 100 hectares, 1104 
hectares and 380 hectares respectively. In the year 1980-81, 
area under wheat has increased by 1630 hectares, rice 543 hec-
tares, barley 908 hectares, bajra 152 hectares and pulses 
25 hectares. Area under maize has decreased by 17 hectares, 
Jwar 110 hectares, oil seeds 691 hectares and cash crops 554 
hectares. In 1982r'83, the areal extent of wheat, rice, barley 
and ba;5ra exhibit declining trend, i.e., area under wheat has 
decreased by 203 hectares, rice 1487 hectares, barley 1016 
hectares and bajra 149 hectares. Whereas the area under 
maize, ;3war, pulses, oil seeds and cash crops shows an 
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increasing trend to the extent of 98 hectares, 62 hectares, 
5759 hectares, 1390 hectares and 685 hectares respectively. 
Finally in the year 1984-85 wheat, barley and cash crops 
have increasing areal extent by the magnitude of 1199 hec-
tares, 52 hectares and 173 hectares respectively. The areal 
extent of rice has decreased by 315 hectares, maize 79 hectares, 
Jwar 926 hectares, bajra 57 hectares, pulses 596 hectares and 
oil seeds 657 hectares. As against this the production of 
all the crops reported in 1974-75 shows increasing trend by 
the magnitude of 49768 quintals, 18138 quintals, 1034 quintals, 
5743 quintals, 1069 quintals and 12121 quintals respectively. 
In 1978-79, the production of wheat, rice, maize, pulses, 
oil seeds and cash crops have increased in order of 48438 
quintals, 12744 quintals, 2989 quintals, 561 quintals, 3106 
quintals and 165097 quintals respectively. Whereas the pro-
duction of barley has decreased by 1060 quintals, Jwar 152 
quintals and baJra 131A quintals. In 1980-81, the production 
of wheat, rice, maize, jwar and barley exhibit an increasing 
trend to the extent of 44093 quintals, 19396 quintals, 220 
quintals, 10199 quintals, and 2313 quintals respectively. 
Whereas the production of barley has reduced by 10036 quintals, 
pulses 7620 quintals, oil seeds 5936 quintals and cash crops 
250992 quintals respectively. In the year 1982-83. the 
production of wheat has reduced 20629 quintals, rice 28116 
quintals, Jwar 11124 quintals and baJra 1636 quintals. Where-
as the production of maize, barley, pulses, oil seeds and 
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cash crops shows an Increasing trend by the magnitude of 
1202 quintals, IO505 quintals, 49906 quintals, 7420 quintals 
and 302745 quintals respectively. Finally in the year 1984-85, 
the production of wheat, rice, bajra and cash crops shews an 
increasing trend to the extent of 57750 quintals, 1490 quin-
tals, 539 quintals and 115260 quintals respectively. Whereas 
the production of maize has reduced by 706 quintals, barley 
3818 quintals, Jwar 15460 quintals, pulses 3380 quintals and 
oil seeds 2450 quintals. 
Amraudha: 
In this block from 1974-75 to 1976-77, the areal 
extent oX wheat,rice, maize and cash crops have increased 
by 2756 hectares, 235 hectares, 50 hectares, and 91 hectares 
respectively. Whereas area under oil seeds and pulses have 
reduced by 509 hectares and 474 hectares respectively. In 
1978-79, area under wheat cultivation has increased by 1180 
hectares, maize 71 hectares, bajra 104 hectares, oil seeds 
1345 hectares and cash crops 232 hectares. Whereas the areal 
extent of rice, barley, Jwar and pulses have reduced by 
148 hectares, 487 hectares, 386 hectares and 99 hectares 
respectively. In 1980-81, only three crops viz, wheat, 
bajra and oil seeds show declining trend in their areal 
extent by the magnitud-? of 2362 hectares, 353 hectares and 
1695 hectares respec^' " y. While the remaining crops i.e. 
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r i c e , maize, ba r l ey , Jwar, pulses and cash crops show an 
increas ing trend in t h e i r a rea l ex ten t . Area under r i c e 
has increased by 67 hec t a r e s , maize 7 h e c t a r e s , bar ley 24 
h e c t a r e s , Jwar 145 h e c t a r e s , pulses 467 hec ta res and cash 
crops 281 h e c t a r e s . In the year 1982-83, area under wheat 
c u l t i v a t i o n has decreased by 811 hec t a r e s , maize 104 h e c t a r e s , 
ba j ra 78 hec ta res and cash crops 406 h e c t a r e s . While the 
area under r i c e has gained by 149 h e c t a r e s , bar ley 273 hec-
t a r e s , jwar 785 hec t a r e s , pu lses 6843 and o i l seeds 1042 
hec tares* In the year 1984-85, wheat, pulses and cash crops 
have increased in a rea l extent while the a rea l extent of 
r i c e , maizQ, ba r l ey , Jwar, ba j ra and o i l seeds have decreased, 
Areal extent of wheat has increased by 1212 h e c t a r e s , pulses 
3746 hec ta res and cash crops I4l h e c t a r e s . Whereas the 
a rea l extent of r i c e has decreased by 655 h e c t a r e s , maize 
14 hec t a r e s , bar ley 21 hec t a r e s , Jwar 698 h e c t a r e s , ba j ra 
92 hec ta res and o i l seeds 1093 h e c t a r e s . As agains t t h i s 
the production of a l l crops reported in 1974-75 have increased 
i n 1976-77 except o i l seeds of while the production has dec-
reased by 2130 q u i n t a l s . Wheat, r i c e , maize, pulses and 
cash crops have an increased production of 71629 q u i n t a l s , 
12032 q t i in ta l s , 564 q u i n t a l s , 9164 qu in t a l s and 37370 quin-
t a l s r e spec t ive ly . In the year 1978-79 the production of 
wheat has increased by 59006 q u i n t a l s , maize 767 q u i n t a l s , 
ba j ra 14774 q u i n t a l s , pulses 10649 q u i n t a l s , o i l seeds 6054 
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quintals and cash crops 116646 quintals. Whereas the pro-
duction of rice, barley and Jwar shows declining trend by 
the extent of 2968 quintals, 13502 quintals and 2775 quin-
tals respectively. In 1980-81, the production of wheat, 
pulses and oil seeds exhibits a declining trend by the mag-
nitude of 34553 quintals, 5398 quintals and 10236 quintals 
respectively. Whereas the production of rice has increased 
by 4A81 quintals, maize 617 quintals, barley 7892 quintals, 
Jwar 8502 quintals, bajra 5705 quintals and cash crops 25537 
quintals. In 1982-83» the production of all the reported 
crops show a declining trend except pulses and oil seeds of 
while the production have enhanced by 105540 quintals and 
6986 quintals respectively. Production of wheat has decreased 
by 24691 quintals, rice 1206 quintals, maize 1241 quintals, 
barley 5381 quintals, Jwar 1362 quintals bajra 334 quintals 
and cash crops 72333 quintals. Finally in the year 1984-85. 
the production of wheat has increased by the extent of 43450 
quintals, barley 2564 quintals, bajra 931 quintals, pulses 
41020 quintals, and cash crops 80030 quintals. Whereas the 
production of rice, aaize, Jwar and oil seeds show a declin-
ing trend by the magnitude of 6340 quintals, 9 quintals and 
6830 quintals respectively. 
Ra.1pur; 
From 1974-75 to 1976-77, i n block Rajpur the area 
under wheat c u l t i v a t i o n has increased by 2540 hec t a r e s , maize 
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71 hectares and cash crops only 1 hectares. Whereas the 
area under rice, pulses and oil seeds cultivation have 
reduced by 98 hectares, 339 hectares and 107 hectares 
respectively. In 1978-79t area under wheat, maize, bajra, 
pulses, oil seeds and cash crops show an increasing trend 
by the extent of 1085 hectares, 72 hectares, 134 hectares, 
17 hectares, 1723 hectares and 387 hectares respectively. 
Whereas the area under rice has decreased by 87 hectares, 
barley AOO hectares and Jwar 90 hectares. In 1980-81, 
wheat, maize, bajra, pulses and oil seeds exhibit a decreas-
ing trend in their areal extent while rice, barley, Jwar 
and cash crops show an increasing trend in their areal 
extent. The area under wheat cultivation has reduced by 
2811 hectares, maize 69 hectares, bajra 152 hectares, pulses 
45 hectares and oil seeds 3247 hectares. Whereas the area 
under rice, barley, Jwar and cash crops have gained by 372 
hectares, 123 hectares, 335 hectares and 139 hectares res-
pectively. In 1982-83, areal extent of wheat, rice, bajra 
and cash crops cultivation have decreased by 333 hectares, 
99 hectares, 54 hectares and 232 hectares respectively. 
Whereas the areal extent of maize, barley, Jwar, pulses 
and oil seeds cultivation have increased by 87 hectares, 
303 hectares, 100 hectares, 8890 hectares and 2476 hectares 
respectively. In the year 1984-85, the area under wheat 
cultivation has increar-"' by 117 hectares, maize 6 hectares, 
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p u l s e s 1848 hectares and cash crops 152 hectares , while 
the area under r i ce , barley, ^war, bajra and o i l seeds 
have reduced by the extent of 279 hectares 46 hectares , 641 
hectares , 51 hectares and 1848 hectares respect ive ly . As 
against th is from 1974-75 to 1976-77, the production of 
a l l the crops grown has lncz*eased« Production of wheat 
has Increased by 67566 quintals, r ice 7274 quinta l s , maize 
791 quintals , pulses 16258 quintals , o i l seeds 3396 and 
cash crops 7923 quintals. In 1978-79, f ive crops v i z . 
wheat, maize, bajra, o i l seeds and cash crops show r is ing 
trend of production. Whereas other crops recorded a dec-
reasing trend in production. The production of wheat has 
increased by 42890 quintals, maize 790 quintals , bajra 
10586 qxiintals, o i l seeds 11287 quintals and cash crops 
69063 quintals. While the production of r i c e , barley, 
Jwar and pulses have decreased by 1656 quintals , 10637 quin-
t a l s , 571 quintals and 3831 quintals respect ive ly . In 1980-81, 
production of wheat has decreased by 50068 quinta l s , pulses 
10329 quintals and o i l seeds 18566 quintals . Whereas the 
remaining crops v i z . , r i ce , maize, barley, Jwar, ba;)ra and 
cash crops ha^ increased production of 8973 quinta ls , 1031 
quintals , 8148 quintals, 6797 quintals , 8057 quintals and 
6821 quintals respectively. In 1982-83, the production of 
a l l the crops grown show a declining trend except pulses 
0')' 
and oil seeds of which the productions have increased by 
90612 quintals and 14879 quintals respectively. The 
production of wheat has decreased by 15740 quintals, rice 
445A quintals, maize 352 quintals, barley 4715 quintals, 
Jwar 4162 quintals, bajra 43 quintals and cash crops 41794 
quintals. Finally in the year 1984-85, the production of 
wheat has increased by 35075 quintals, maize 633 quintals 
barley 1960 quintals, bajra 1579 quintals, pulses 25670 
quintals and cash crops 75510 quintals. Whereas the produc-
tion of rice, Jwar and oil seeds have decreased by 1560 quin-
tals, 6530 quintals and 11310 quintals respectively. 
Malasa; 
In Malasa block from 1974-75 to 1976-77, a rea l 
extent of a l l the crops grown have reduced except maize 
which has an increased area of 82 hec tares under i t s 
c u l t i v a t i o n . Area under wheat c u l t i v a t i o n has decreased 
by 5852 h e c t a r e s , r i c e 109 h e c t a r e s , pulses 203 h e c t a r e s , 
o i l seeds 285 hec tares and cash crops 24 h e c t a r e s . In 
1978-79 area under wheat c u l t i v a t i o n has decreased by 412 
h e c t a r e s , r i c e 310 hec t a r e s , bar ley 361 h e c t a r e s , Jwar 181 
hec t a r e s , ba j ra 143 hec tares and pulses 26 h e c t a r e s . While 
the a rea l extent of maize, o i l seeds and cash crops shows 
p o s i t i v e growth, i.*» ^ B6 h e c t a r e s , 1584 hec t a r e s , and 187 
hec ta re s respective! ' . ' - In the year 1980-81, a rea l extent 
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of wheat, maize, Jwar, bajra, pulses and cash crops show 
a positive growth by 1462 hectares, 17 hectares, Ik hectares, 
93 hectares, 9 hectares and 138 hectares respectively. While 
the area under rice, barley and oil seeds cultivations have 
declined by 24 hectares, 150 hectares and 1541 hectares 
respectively. In 1982-83, the areal extent of all the re-
ported crops show an increasing trend except cash crops of 
which the area has decreased by 260 hectares. The area 
under wheat, rice, maize, barley, Jwar, ba;)ra, pulses and 
oil seedsiiave increased by 273 hectares, 291 hectares, 16 
hectares, 293 hectares, 128 hectares, 26l hectares, 7149 
hectares and 395 hectares respectively. Finally in the year 
1984-85, area of wheat, maize, pulses and cash crops shows 
an increasing trend by the magnitude of 1668 hectares, 12 
hectares, 386 hectares, and l60 hectares respectively. Where-
as the area of the remaining crops, viz., rice, barley, jwar, 
bajra and oil seeds exhibit a declining trend by 423 hect-
ares, 142 hectares, 304 hectares, 585 hectares and 1102 hec-
tares respectively. As against this from 1974-75 to 1976-77, 
the production of wheat has decreased by 12158 quintals and 
oil seeds 914 quintals. Whereas the production of rice, 
maize, pulses and cash crops have increased by 3766 quintals, 
918 quintals, 14488 quintals and 954 quintals respectively. 
In 1978-79, the production of wheat, rice, maize, bajra, 
oil seeds and cash crop)^ show an increasing trend by 36261 
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quintals, 5657 quintals, 9A5 quintals, 613^ quintals, 
7061 quintals, and 88868 quintals respectively. Whereas 
the production of barley, Jwar and pulses exhibits a dec-
lining trend by 10031 quintals, 1089 quintals and 11270 
quintals respectively. In 1980-81, wheat, pulses and oil-
seeds recorded a decreased production by the magnitude of 
20583 quintals, 9184 quintals and 9998 quintals respect-
ively. Whereas all the remaining crops viz, rice, maize, 
barley, Jwar, bajra and cash crops show an increasing 
trend of production by 6282 quintals, 991 quintals, 5509 
quintals, 7665 quintals, 6l67 quintals, and 1317 quintals 
respectively. In the year 1982-83* the production of wheat 
has decreased by 16297 quintals, barley 5036 quintals, Jwar 
6307 qulntsds and cash crops 47305 quintals. Whereas the 
production of rice, maize, bajra, pulses and oil seeds have 
increased by 974 quintals, 220 quintals, 3305 quintals, 
70946 quintals and 4080 quintals respectively. Finally in 
the year 1984-85, the production of wheat, maize, barley, 
pulses and cash crops show an increasing trend, whereas 
production of the remaining crops are declined. Production 
of wheat has increased by 5933 quintals, maize 570 quintals, 
barley 1279 quintals, pulses 9760 quintals and cash crops 
57420 quintals. The production of rice, Jwar, bajra and 
oil seeds have decreased by 1570 quintals, 8610 quintals, 
5595 quintals and 6910 quintals respectively. 
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Akbarpur: 
In block Akbarpurt a l l the reported crops have a 
d e c l i n i n g tr«nd i n a rea l extent except o i l seeds of which 
the a rea l extent has increased by 795 hec ta res from 1974-75. 
The area under wheat c u l t i v a t i o n has decreased by 1248 hec-
t a r e s , r i c e 1240 h e c t a r e s , maize 160 h e c t a r e s , pulses 63 
hec ta res and cash crops 33 h e c t a r e s . In the year 1978-79 
area under wheat c u l t i v a t i o n has decreased by only one hec-
t a r e s , while the area under o the r crops such as maize, Jwar, 
ba;)ra, and pulses have decreased by the magnitude of 72 
h e c t a r e s , 164 hec t a r e s , 123 hec ta res and 32 hec tares r e spec t -
i v e l y . Wiereas the a rea l extent of r i c e has increased by 
518 h e c t a r e s , bar ley 271 h e c t a r e s , o i l seeds 2086 hectares 
and cash crops 12 h e c t a r e s . In 1980-81, area under wheat, 
r i c e , maize and cash crops c u l t i v a t i o n shows an increas ing 
t rend , while the a rea l extent of the remaining crops exh ib i t s 
a dec l in ing t r end . Areal extent of wheat has increased by 
1992 hec t a r e s , r i c e 317 h e c t a r e s , maize 189 hec ta res and 
cash crops 72 h e c t a r e s . Whereas the area under bar ley 
c u l t i v a t i o n has decreased by 607 h e c t a r e s , ;)war 167 h e c t a r e s . 
ba;)ra 460 h e c t a r e s , pulses 105 hec ta res and o i l seeds 2109 
h e c t a r e s . In the year 1982-83, a l l the crops of the block 
show a r i s i n g trend of a r ea l extent except bar ley and o i l -
seeds of which the areas have decreased by 2 hectares and 
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and 41 hectares respectively. Area under wheat cultiva-
tion has increased by 629 hectares, rice 375 hectares, 
maize 26 hectares, jwar 60 hectares, ba^ jra 411 hectares 
pulses 3191 hectares and oil seeds 211 hectares* In the 
year 1984-85, area under wheat cultivation has increased by 
929 hectares, maize 39 hectares, barley 82 hectares, pulses 
46 hectares, oil seeds 322 hectares and cash crops 139 hec-
tares* Whereas the area under rice, Jwar and bajra have 
decreased by 660 hectares, 362 hectares and 351 hectares 
respectively. As against this from 1974-75 to 1976-77, 
production os wheat has increased by 25946 quintals, pulses 
11963 quintals and oil seeds 5651 quintals. Whereas the 
production of rice, maize and cash crops have decreased by 
2050 quintals, 915 quintals and 3923 quintals respectively. 
In 1978-79, production of wheat, rice, barley, bajra, oil 
seeds and cash crops shows a rising trend, while the remain-
ing crops ha^e a declining trend of production. The produc-
tion of wheat has increased by 30772 quintals, rice 14855 
quintals, barley 1870 quintals, bajra 1419 quintals, oil 
seeds 9426 quintals and cash crops 17157 quintals. Whereas 
the production of maize, jwar and pulses have decreased by 
406 quintals, 964 quintals and 3908 quintals respectively. 
In the year 1980-81, the production of six crops of the 
block have a rising trend, while the production trend of 
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three crops has a declining trend. Production of wheat, 
rice, maize, Jwar, bajra and cash crops have increased by 
52689 quintals, 14141 quintals, 5154 quintals, 4616 quin-
tals, 3667 quintals and 3189 quintals respectively. Where-
as the production of barleyhas decreased by 1890 quintals, 
pulses 8611 quintals and oil seeds 12847 quintals. In 
1982-83f production of wheat, maize, bajra, pulses, oil 
seeds and cash crops shows an increasing trend by 1575 quin-
tals, 420 quintals, 7757 quintals, 31306 quintals, 2859 
quintals, 9014 qiiintals respectively. Whereas the production 
of rice has decreased by 2536 quintals, barley 5445 quintals 
and Jwar 5805 quintals. Finally in the year 1984-85, the 
production of wheat has increased by 46660 quintals, maize 
2114 quintals, barley 2283 quintals, pulses 1330 quintals, 
oil seeds 2780 quintals and cash crops 67476 quintals. Where-
as the production of rice, Jwar and bajra follows a declin-
ing trend. Their production has decreased by 2470 quintals, 
7720 quintals and 12039 quintals respectively. 
Maltha: 
In the block Maltha area under wheat c u l t i v a t i o n has 
decreased by 2829 h e c t a r e s , r i c e 1794 h e c t a r e s , pulses 51 
hec ta res and cash crops 22 hec ta res from 1974-75 to 1976-77. 
Whereas the a rea l extent of maize and o i l seeds have increased 
by 778 hec ta res and 402 hec ta res r e s p e c t i v e l y . In 1978-79 
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the areal extent of wheat, barley, jwar, bajra, pulses 
and oil seeds shows declining trend, while the areal extent 
of rice, maize and cash crops shows an increasing trend. 
The area under wheat cultivation has decreased by 396 hectares, 
barley 558 hectares, ;Jwar 84 hectares, bajra 223 hectares, 
pulses 29 hectares and oil seeds 670 hectares. Whereas the 
areal extent of rice maize and cash crops have increased by 
1131 hectares, 374 hectares and 43 hectares respectively. In 
1980-81, area under wheat, rice, maize, barley, oil seeds 
and cash crops cultivation shows an increasing trend by the 
mgnitude of 3413 hectares, 2227 hectares, 151 hectares, 357 
hectares, 1257 hectares and 42 hectares respectively. Where-
as the areal extent of Jwarhas decreased by 392 hectares, 
barley 70 hectares and pulses 196 hectares. In the year 
1982-83, four crops viz, wheat, pulses, oil seeds and cash-
crops shows an increasing areal extent, while the area under 
remaining crops of the block has been reduced. The area 
under wheat cultivation has increased by 1436 hectares. Pulses 
2687 hectares, oil seeds 310 hectares and cash crops only 1 
hectare* Whereas the areal extent of rice has decreased by 
846 hectares, maize 85 hectares, barley 165 hectares, Jwar 
10 hectares and bajra 272 hectares. In 1984-85, the areal 
extent of wheat, maize, barley and cash crops shows an 
increasing trend while the area under rice, Jwar, bajra, 
pulses and oil seeds b^ 've decreased. Area under wheat 
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cultivation has increased by 1587 hectares, maize 91 hec-
tares and cash crops 89 hectares. Whereas area under rice 
has decreased by 455 hectares, jwar 905 hectares, bajra 223 
hectares^ pulses 25 hectares and oil seeds hUh hectares. 
As againdtTv this in 1976-77, the production of wheat has 
increased by 6889 quintals, maize 8420 quintals, pulses 
11327 quintals and oil seeds 6541 quintals. While the 
production of rice and cash crops have decreased by 5265 
quintals and 634 quintals respectively. In the year 1978-79 
the production of wheat, rice, maize, bajra and cash crops 
shows a rising trend by the magnitude of 20766 quintals, 
17285 quintals, 4334 quintals, 2055 quintals and 29164 
quintals respectively. Whereas the production of barley 
has decreased by 9796 quintals, Jwar 235 quintals, pulses 
2l6l quintals and oil seeds 8461 quintals. In the year 
1980-81 seven crops viz., wheat, rice, maize, barley, Jwar, 
bajra and oil seeds shows a rising trend of production, 
while the production of pulses and cash crops exhibit a 
decreasing trend. The production of wheat has increased 
by 76472 quintals, rice 40814 quintals, maize 7279 quintals, 
barley 9421 quintals, Jwar 23343 quintals, bajra 1447 quin-
tals and oil seeds 4993 quintals. Whereas the production 
of pulses and cash crops have reduced by 9278 quintals and 
8589 quintals respectively. In 1982-83, production of 
wheat has increased by 16572 quintals, maize 90 quintals. 
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pulses 26172 quintals, oil seeds 3890 quintals and cash 
crops 25A45 quintals, while the production ol rice, barley, 
;3war and bajra have reduced by 20594 quintals, 7398 quintals, 
6913 quintals and 2971 quintals respectively. Finally in 
the year 1984-85, production of wheat, rice, maize, barley 
and cash crops shows an increasing trend, while the produc-
tion of ;)war^bajra, pulses and oil seeds are reduced. The 
production of wheat has increased by 64840 quintals, rice 
938 quintals, maize 3983 quintals, barley 2366 quintals and 
cash crops 48180 quintals. Whereas, the production of 
Jwar, ba;)ra, pulses and oil seeds have decreased by 10800 
quintals, 2351 quintals, 340 quintals and 366O quintals 
respectively. 
Sarvenkhera: 
In Sarvenkhera block area under wheat cultivation has 
decreased by 1953 hectares, maize 814 hectares and pulses 
338 hectares from 1974-75 to 1976-77. While the areal 
extent of rice oil seeds and cash crops havre increased by 
579 hectares, 273 hectares and 20 hectares respectively. In 
the year 1978-79, area under wheat cultivation has increased 
by 268 hectares, rice 1092 hectares, barley 136 hectares, 
jwar 123 hectares, pulses 65 hectares and cash crx>ps 71 
hectares, while the areal extent of maize and oil seeds have 
decreased by 37 hectare's and 460 hectares respectively. 
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Whereas the areal extent of bajra has not undergone any 
change. In 1980-81, the areal extent of wheat, maize and 
cash crops shows an increasing trend, while the area under 
rice, barley, Jwar, bajra, pulses and oil seeds have reduced. 
The area under wheat cultivation has increased by 28^6 hec-
tares, maize 170 hectares and cash crops 104 hectares. 
Whereas the areal extent of rice has reduced by 44l hectares, 
barley 104 hectares, Jwar 301 hectares, bajra 118 hectares, 
pulses 138 hectares and oil seeds 202 hectares. In 1982-83, 
areal extent of all the crops shows an increasing trend 
except barley, Jwar and bajra of which the area have reduced 
by 147 hectares, 149 hectares and 42 hectares respectively. 
The area under wheat cultivation has increased by 1186 hec-
tares, rice 1675 hectares, maize 42 hectares, pulses 3848 
hectares, oil seeds 233 hectares and cash crops 73 hectares. 
In the year 1984-85, the areal extent of all the crops shows 
a decreasing trend except wheat of which the area has increased 
by 1052 hectares. The area under rice, maize, barley, Jwar, 
bajra» pulses, oil seeds and cash crops have decreased by 
820 hectares, 247 hectares, 28 hectares, 471 hectares, 35 
hectares, 125 hectares, 283 hectares and 4l hectares respect-
ively. As against this the production of all the crops 
reported in the block in 1974-75 have increasing trend in 
1976-77 except maize of which the production has reduced by 
7454 quintals. Production of wheat, rice, pulses,oil seeds 
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and cash crops have increased by 28839 quintals, 18937 
quintals, 13324 quintals, 4528 quintals and 12471 quintals 
respectively. In 1978-79 production of wheat has increased 
by 30298 quintals, rice 24232 quintals, Jwar 1435 quintals 
oil seeds 857 quintals and cash crops 4l683 quintals. While 
the production of maize, barley, bajra and pulses have dec-
reased by 179 quintals, 2712 quintals, 167 quintals and 8835 
quintals respectively. In the year 1980-81, production of 
all the crops shows an increasing trend except pulses and 
oil seeds of which the production have decreased by 7244 
quintals and 2077 quintals respectively. The production of 
which hecsIncreased by 66997 quintals, rice 7210 quintals, 
maize 3804 quintals, barley 4426 quintals, Jwar 3783 quintals, 
ba;)ra 427 quintals and cash crops 4979 quintals. In 1982-83, 
production of wheat, rice, maize pulses, oil seeds and cash 
crops shows an increasing trend by the magnitude of 9954 
quintals, 11575 quintals, 576 quintals, 29915 quintals, 2280 
quintals and 64038 quintals respectively. While the produc-
tion of barley hasdecreased by 6598 quintals, Jwar 7832 
quintals and bajra 446 quintals. Finally in the year 1984-85 
the production of wheat, barley, pulses and cash crops shows 
an increasing trend while the production of other crops have 
decreased. Production of wheat has increased by 55040 quintals, 
barley 650 quintals, pnlses 4910 quintals and cash crops 760 
quintals. Whereas th"- - -oduction of rice, maize, Jwar, bajra 
23i 
and oil seeds have decreased by 840 quintals, 2161 quintals, 
7930 quintals, 327 quintals and 2110 quintals respectively, 
Derapur: 
In Derapur block from 1974-75 to 1976-77 area under 
wheat c u l t i v a t i o n has increased by 3569 hec ta res and o i l seeds 
by 193 hectsures, while the a rea l extent of r i c e , maize, pulses 
and cash crops ha>fie decreased by 6A5 h e c t a r e s , 1495 h e c t a r e s , 
124 hec ta res and 148 hec ta res r e s p e c t i v e l y . In the year 
1978-79, a rea l extent of the crops of the block shows an 
Increas ing trend except ba r l ey , ba j ra and pulses of which 
the area under c u l t i v a t i o n shows a decl in ing trend by the 
magnitude of 37 h e c t a r e s , 20 hec ta res and 15 hec ta res r e spec t -
i v e l y . Die area under wheat c u l t i v a t i o n has increased by 2619 
h e c t a r e s , r i c e , 33 h e c t a r e s , maize 65 h e c t a r e s , Jwar 71 hec-
t a r e s , o i l seeds 124 hec ta res and cash crops 30 h e c t a r e s . In 
1980-81, area under wheat has decreased by 5588 h e c t a r e s , 
ba r ley 130 h e c t a r e s , Jwar 87 hec t a r e s , ba j ra 200 hec ta res and 
pulses 57 hec t a r e s , while the a rea l extent of r i c e , maize, 
o i l seeds and cash crops have increased by 123 h e c t a r e s , 47 
h e c t a r e s , 107 h e c t a r e s , and 40 hec tares r e s p e c t i v e l y . In 
1982-83* a r ea l extent of wheat, r i c e , ba j r a , pulses and o i l 
seeds shows an increas ing trend by the magnitude of 4 hec t -
a r e s , 130 h e c t a r e s , 57 h e c t a r e s , 3231 hec ta res and 501 hec-
t a r e s r e spec t i ve ly . Whereas, the area under maize, ba r l ey , 
^war and cash crops c u l t i v a t i o n have decreased by 97 h e c t a r e s . 
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105 hectares, 26 hectares and 6 hectares respectively. 
Finally In 1984-85, areal extent of all the crops grown 
in the block shows declining trend except wheat, pulses 
and cash crops* The area under rice cultivation has decreased 
by 442 hectares, maize 543 hectares, barley 119 hectares, 
Jwar 546 hectares, bajra 182 hectares and oil seeds 371 hec-
tares* VHiereas the areal extent of wheat, pulses and cash 
crops have Increased by 507 hectares, 254 hectares, and 50 
hectares respectively. As against this in 1976-77 the pro-
duction of wheat, pulses and oil seeds shows a rising trend, 
while the production of rice, maize and cash crops exhibits 
a declining trend* The production of wheat has increased by 
89728 quintals, pulses 11286 quintals and oil seeds 2015 
quintals* Whereas the production of rice, maize and cash 
crops have decreased by 380 quintals, 13999 quintals and 3972 
quintals respectively* In 1978-79, the production of wheat, 
rice, maize, ;)war, bajra and cash crops shows an increasing 
trend by the mfignitude of 88752 quintals, 3488 quintals, 
864 quintals, 870 quintals, 938 quintals and 39729 quintals 
x*e8pectlvely* Whereas the production of barley has decreased 
by 7241 quintals, pulses 880 quintals and oil seeds 880 quin-
tals. In the year 1980-81, production of rice, maize, barley, 
Jwar and bajra shows an increasing trend, while the production 
of wheat, pulses, oil seeds and cash crops exhibits a declin-
ing trend* The produc+ion of rice has increased by 6052 
quintals, maize 2539 quintals, barley 5618 quintals, Jwar 
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3908 quintals and bajra 3587 quintals. Whereas the produc-
tion of wheat, pulses, oil seeds and cash crops have decreased 
by 105916 quintals, 8539 quintals, 999 quintals and 908 quin-
tals respectively. In the year 1982-83, production of wheat 
has increased by 654 quintals, rice 1889 quintals, maize 1107 
quintals and barley 8081 quintals. Whereas the production 
of ;]war, bajra, pulses, oil seeds and cash crops shows a 
rising trend by the magnitude of 5062 quintals, 989 quintals, 
33A79 quintals, 4539 quintals and I4l69 quintals respectively. 
Finally in the year 1984-85, production of wheat, barley, 
pulses and cash crops shows a rising trend while the pro-
duction of rice, maize, Jwar, ba;)ra and oil seeds exhibits a 
declining trend. The production of wheat has increased by 
28540 quintals, barley 3210 quintals, pulses 2540 quintals 
and cash crops 27985 quintals. Whereas the production of 
rice has declined by 2942 quintals, maize 6139 quintals, Jwar 
7120 quintals, bajra 886 quintals and oil seeds 3220 quintals, 
Raaulabad; 
From 1974-75 to 1976-77, in t h i s block the a rea l extent 
of a l l the reported crops shows an increas ing trend except 
pulses of which the a rea l extent has decreased by 523 h e c t a r e s . 
The area under wheat c u l t i v a t i o n has increased by 933 hec t a r e s , 
r i c e 353 hec t a r e s , maize 1379 h e c t a r e s , o i l seeds 523 hec t -
ares and cash crops 208 h e c t a r e s . In the year 1978-79, the 
area under wheat c u l t i v a t i o n has decreased by 3830 h e c t a r e s . 
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barley 918 hectares, bajra 162 hectares, pulses 32 hectares 
and cash crops 27 hectares. Whereas the areal extent of 
rice, maize, Jwar and oil seeds have increased by 1158 hec-
tares, 80 hectares, 37 hectares and 102 hectares respectively. 
In 1980-81, area under wheat cultivation has increased by 
2419 hectares, maize 80 hectares and bajra 73 hectares. 
Whereas the areal extent of rice has decreased by 280 hectares, 
barley 58 hectares, Jwar 55 hectares, pulses 26 hectares, 
oil seeds 357 hectares and cash crops 30 hectares* In the 
year 1982-83, areal extent of wheat, rice, pulses, oil seeds 
and cash crops shows an incz^ easing trend by the magnitude of 
5A0 hectares, 256 hectares, 251A hectares, 86 hectares and 
62 hectares respectively, while the area under maize culti-
vation has decreased by 207 hectares, barley 168 hectares, 
Jwar 95 hectares and bajra 40 hectares. Finally in the year 
1984-85, area under wheat, rice, barley and pulses shows an 
Increasing trend, while the areal extent of maize, jwar, 
bajra, oil seeds and cash crops exhibits a decreasing trend. 
The area under wheat cultivation has increased by 1211 hec-
tares, rice 102 hectares, barley 34 hectares and pulses 143 
hectares* Whereas the area under rice cultivation has decreased 
by 629 hectares, Jwar 618 hectares, barley 150 hectares, oil 
seeds 135 hectares and cash crops 48 hectares. As against 
this in the year 1976-77, production of all the crops grown 
in the block shows an Increasing trend. The production of 
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wheat has raised by 71560 quintals , r ice 99A0 quinta ls , 
maize 14393 quinta ls , pulses 13^21 quinta ls , o i l seeds 
3639 quintals and cash crops 5A551 quin ta ls . In the year 
1978-79. production of r ice i s raised by 21792 quinta ls , 
maize 1410 quinta ls , Jwar 456 quintfiOB and barley 1549 
quintals* l/ftiereas the production of wheat, bajra, pulses, 
o i l seeds and cash crops exhibits a declining trend by the 
magnitude of 4736^ quinta ls , 3524 quinta ls , 7493 quinta ls , 
918 quintals and 23980 quintals respectively. In 1980-81 
production of a l l the crops shows a r is ing trend except 
pu lses , o i l seeds and cash crops of which the production have 
declined by 6221 quinta ls , 3538 quintals and 12074 quintals 
respectively. The production of wheat i s raised by 56480 
quinta ls , r ice 6136 quintals , maize 6816 quin ta ls , barley 
4511 quintals and ba^ra 3364 quinta ls . In 1982-83, produc-
t ion of wheat shows a r is ing trend by 1371 quin ta ls , pulses 
28393 quintals and o i l seeds 2380 quin ta ls . Whereas the 
production of r i c e , maize, barley, Jwar, bajra and cash 
crops have decreased by 3448 quinta ls , 2558 quinta ls , 7723 
quin ta l s , 6330 quinta ls , 246 quintals and 204 quintals 
respectively. Finally in the year 1984-85, production of 
wheat, r i c e , barley, pulses and cash crops shows a r is ing 
trend by 49420 quinta ls , 7580 quin ta l s , 843 quinta ls , 1240 
quinta ls and 24820 quintals respectively. Whereas the pro-
duction of maize has rt^^-^aased by 5546 quinta ls , Jwar 7910 
quinta ls , barley 104*^  • ' i t a l s and o i l seeds 1910 quinta ls . 
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Gheen.1hak8 
From I97A-75 to 1976-77, the areal extent of all 
the crops grown in this block shows a rising trend except 
pulses and cash crops, of which the area under cultivation 
have decreased by 437 hectares and 56 hectares respectively. 
The area under wheat cultivation has increased by 1400 
hecteu^es, rice 363 hectares, maize 268 hectares and barley 
683 hectares. In the year 1978-79 the areal extent of all 
the crops grown in the block shows a, declining trend except, 
rice and oil seeds of which the area under cultivation have 
increased by 200 hectares and 78 hectares respectively. Area 
under wheat cultivation has decreased by 1733 hectares, maize 
121 hectares, barley 57 hectares, ;5war 44 hectares, bajra 
78 hectares, pulses 19 hectares and cash crops 2 hectares. 
In 1980-81, area under all the crops grown in the block 
shows a declining trend except, maize and cash crops of 
which the areal extent have increased by 55 hectares and 5 
hectares respectively. Area under wheat cultivation has dec-
reased by 3327 hectares, rice 251 hectares, barley 154 
hectares, Jwar 41 hectares, bajra 27 hectares, pulses 65 
hectares and oil seeds 28 hectares. In the year 1982-83, 
area under wheat cultivation has increased by 888 hectares, 
rice 431 hectares, bajra 6 hectares, pulses 2405 hectares 
and oil seeds 268 hectares. Whereas the areal extent of 
maize, barley, Jwar and cash crops have decreased by 879 
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hectares, 170 hectares, 16 hectares and 23 hectares 
respectively. In 1984-85, areal extent of wheat, rice, 
maize, pulses, and cash crops shows an increasing trend, 
while of barley Jwar, bajra and oil seeds exhibit a dec-
reasing trend. Area under wheat cultivation has increased 
by 955 hectares, rice 353 hectares, maize 203 hectares, 
pulses 106 hectares and cash crops 8A hectarest Whereas 
the areal extent of barley, Jwar, bajra and oil seeds have 
decreased by 46 hectares, 351 hectares, 902 hectares and 
148 hectares respectively. As against this in 1976-77, 
production of all the crops grown in the block shows a 
rising trend except cash crops of which the production Jias 
decreased by 9593 quintals. Production of wheat, rice, 
maize, pulses and oil seeds have increased by 90002 quintals, 
9510 quintals, 3287 quintals, 10765 quintals and 2930 quin-
tals respectively. In the year 1978-79, production of wheat 
rice, bajra, oil seeds and cash crops shows an increasing 
trend by the magnitude of 37864 quintals, 6747 quintals, 
564 quintals and 14150 quintals respectively. Whereas the 
production of maize has decreased by 861 quintals, barley 
372 quintals, Jwar 155 quintals and pulses 7760 quintals. 
In the year 1980-81 production of wheat has decreased by 
60254 quintals, pulse* 6579 quintals, oil seeds 2022 quin-
tals and cash crops 18752 quintals. Whereas the production 
of rice, maize, barley jwar and bajra shoys a rising trend 
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by 23A4 quintals, 3873 quintals, 3246 quintals, 3042 quin-
tals and 4492 quintals respectively. In the year 1982-83 
production of all the crops grown in the block shows a 
rising trend except, maize, barley and Jwar of which the 
production have decreased by 10528 quintals, 7371 quintals 
and 3675 quintals respectively. The production of wheat has 
Increased by 9324 quintals, rice 1639 quintals, bajra 380 
quintals, pulses 26434 quintals, oil seeds 3670 quintals and 
cash crops 12232 quintals. Finally in the year 1984-85, 
production of wheat has raised by 4l680 quintals, rice 8890 
quintals, maize 3468 quintals, pulses 420 quintals and cash 
crops 43470. quintals. Whereas the production of barley, Jwar, 
bajra and oil seeds have decreased by 304 quintals, 9656 quin-
tals and 2230 quintals respectively, 
Sandalpur: 
In Sandalpur block from 1974-75 to 1976-77 area under 
wheat c u l t i v a t i o n has increased by 551 hec tares and o i l seeds 
610 h e c t a r e s . Whereas the a rea l extent of r i c e , maize, 
pu lses and cash crops have decreased by the magnitude of 711 
h e c t a r e s , 886 hec t a r e s , 270 hec ta res and I I6 hec ta res r e s -
p e c t i v e l y . In the year 1978-79, the areail extent of wheat, 
;Jwar, p u l s e s , o i l seeds and cash crops shows a r i s i n g trend 
by the magnitude of 502 h e c t a r e s , 15 h e c t a r e s , 18 hec t a r e s , 
331 hectares and 62 hec tares r e s p e c t i v e l y . Whereas the 
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area under rice cultivation has declined by the magnitude 
of 513 hectares, maize 89 hectares, barley 56 hectares 
and bajra 40 hectares. In 1980-81, the area under wheat 
cultivation has declined by 480 hectares, Jwar 48 hectares, 
pulses 31 hectares and oil seeds 186 hectares. Whereas 
the areal extent of rice, maize, barley, bajra and cash 
crops have raised by the magnitude of 155 hectares 46 hec-
tares, 62 hectares, 5 hectares and 14 hectares respectively, 
In the year 1982-83, areal extent of all the crops of the 
block shows an increasing trend except barley of which the 
areahas decreased by 238 hectares* Area of wheat, rice 
maize, Jwar, bajra, pulses, oil seeds and cash crops have 
increased by 163 hectares, 246 hectares, 8 hectares, 52 
hectares, 81 hectares, 4277 hectares, 535 hectares and 92 
hectares respectively. Finally in the year 1984TS85, area 
under wheat cultivation has raised by 742 hectares, maize 
532 hectares and cash crops 26 hectares. Whereas the areal 
extent of rice, barley, Jwar, bajra, pulses and oil seeds 
hav^ decreased by 336 hectares, 9 hectares, 464 hectares, 
341 hectares, 52 hectares, and 397 hectares respectively. 
As against this in 1975-76, production of wheat, rice, 
pulses and oil seeds shows a rising trend by the magnitude 
of 33244 quintals, 2565 quintals, 11566 quintals and 4769 
quintals respectively. Whereas the production of maize and 
cash crops have declined by Q201 quintals and 28124 quintals 
respectively. In the year 1978-79t production of wheat 
has increased by 36385 quintals, Jwar 298 quintals, bajra 
593 quintals and cash crops 36346 quintals. Whereas the 
production of rice, maize, barley, pulses, and oil seeds 
shows a declining trend by 4471 quintals, 738 quintals, 
3439 quintals, 4196 quintals and 210 quintals respectively. 
In 1980-81, production of wheat, pulses, oil seeds and cash 
crops shows a declining trend by the magnitude of 3501 
quintals 7344 quintals, 2732 quintals and 18427 quintals 
respectively. Whereas the production of rice has increased 
by 6298 quintals, 1948 quintals, 7385 quintals, 2405 quintals 
and 5876 quintals respectively. In the year 1982-83• pro-
duction of wheat has decreased by 4717 quintals, rice 9 quin-
tals, barley 9360 quintals, and Jwar 2511 quintals. Whereas 
the production of maize, bajra, pulses, oil seeds and cash 
crops have raised by 145 quintals, 1294 quintals, 45334 quin-
tals, 4878 quintals and 59431 quintals respectively. Finally 
in the year 1984-85» production of wheat, barley, pulses, 
and cash crops shows a rising trend by the magnitude of 
32200 quintals, I4l6 quintals, 1200 quintals and 24730 quin-
tals respectively. Whereas the production of rice has dec-
reased by 1680 quintals, maize 6185 quintals, Jwar 5210 
quintals, bajra 2660 quintals and oil seeds 856 quintals. 
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Bl lhau r : 
In Bilhaur block from 1974-75 to 1976-77, the a rea l 
extent of vrheat,maize and o i l seeds shows a r i s i n g trend 
by 1563 hec t a r e s , 3426 h e c t a r e s , 1693 hectares r e spec t ive ly . 
Whereas the a r ea l extent of r i c e has declined by 2050 hec t a r e s , 
pu lses 59 hec ta res and cash crops 126 hectares* In the year 
1978-79» area under wheat c u l t i v a t i o n has increased by 197 
h e c t a r e s , maize 229 h e c t a r e s , bar ley 60 h e c t a r e s , o i l seeds 
1218 hec ta res and cash crops 17 h e c t a r e s . While the a r ea l 
extent of r i c e , jwar, ba j ra and pulses shows a decl in ing 
t rend by the magnitude of 70 hec t a r e s , 280 h e c t a r e s , 19 hec-
t a r e s and 173 hectares r e s p e c t i v e l y . In the year 1980-81 
a r ea l extent of wheat, ba r ley , ba;)ra, o i l seeds and cash 
crops shows a decl in ing trend while the a r e a l extent of 
r i c e maize, ;)war, and pulses exh ib i t a r i s i n g t r end . Area 
under wheat c u l t i v a t i o n has decreased by 510 h e c t a r e s , bar ley 
92 hec t a r e s , baj ra 4 hec ta re s , o i l seeds 1675 hectares and 
cash crops 5 hec t a r e s . Whereas the a rea l extent of r i c e , 
maize, Jwar and pulses have increased by 221 h e c t a r e s , 562 
h e c t a r e s , 116 hectares and 166 hec ta res r e s p e c t i v e l y . In 
t he year 1982-83, a rea l extent of wheat has increased by 303 
hec t a r e s , r i c e 101 hec t a r e s , maize 279 h e c t a r e s , pulses 
2346 hec ta res and o i l seeds 2170 h e c t a r e s . Whereas the 
a rea under bar ley c u l t i v a t i o n has decreased by 167 hec t a r e s , 
Jwar 161 hec ta re s , ba;)ra 2 hec ta res and cash crops 42 
245 
h e c t a r e s . In the year 1984-85, the a rea l extent of a l l 
t he crops shows a dec l in ing trend except wheat and cash 
crops of which the a rea l extent have increased by 15^3 
hec t a r e s and 25 hec ta res r e spec t i ve ly . Area under r i ce 
has declined by 91 hec t a r e s , maize 1064 h e c t a r e s , bar ley 
125 h e c t a r e s , jwar 140 hec t a r e s , ba j ra 32 h e c t a r e s , pu lses 
463 hec tares and o i l seeds 589 hectares* As against t h i s 
i n 1976-77, the production of wheat has raised by 66051 
q u i n t a l s , maize 34797 q u i n t a l s , and o i l seeds 12415 quin-
t a l s . Whereas the production of r i c e , pu lses and cash 
crops have declined by 13770 q u i n t a l s , 1268 qu in t a l s and 
35509 qu in t a l s r e spec t ive ly . In 1978-79 production of 
a l l the crops grown in the blocks shows a r i s i n g trend 
except Jwar of which the production has declined by 2158 
q u i n t a l s . Production of wheat has increased by 27282 q u i n t a l s , 
r i c e 2028 q u i n t a l s , maize 3304 q u i n t a l s , bar ley 493 q u i n t a l s , 
ba j r a 2506 q u i n t a l s , pulses 1634 q u i n t a l s , o i l seeds 3074 
q u i n t a l s and cash crops 9368 q u i n t a l s . In 1980-81 production 
of a l l the crops shows an increas ing trend except wheat, 
o i l seeds and pulses of which the production have decreased 
by 3923 q u i n t a l s , 10294 q u i n t a l s , and 6862 qu in ta l s r e spec t -
i v e l y . The production of r i c e has increased by 5853 q u i n t a l s , 
maize 16094 q u i n t a l s , bar ley 2206 q u i n t a l s , Jwar 3771 q u i n t a l s , 
ba j ra 786 qu in t a l s an '^ pulses 460 q u i n t a l s . In 1982-83, 
•> / " 
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production of all the crops shows a declining trend except 
maize, pulses and oil seeds. The production of wheat has 
decreased by 2999 quintals, rice 985 quintals, maize 3713 
quintals, barley 2206 quintals, Jwar 424A quintals, bajra 
528 quintals, and cash crops 11036 quintals* Production 
of maize, pulses and oil seeds have increased by 3713 quin-
tals, 19324 quintals and 18238 quintals respectively. 
Finally in the year 1984-85, the production of wheat has 
raised by 55330 quintals, rice 820 quintals, barley 1736 
quintals and cash crops 11120 quintals. While the production 
of maize, Jwar, bajra, pulses and oil seeds shows a declining 
trend by the magnitude of 8513 quintals, 2870 quintals, 144 
quintals, 1230 quintals and 4880 quintals respectively. 
Chaubypurt 
In block Chaubypur from 1974-75 to 1976-77, areal 
extent of wheat, maize and pulses have increased by 347 
hectares, 1813 hectares and 27 hectares respectively. While 
the area under rice cultivation has decreased 330 hectares, 
oil seeds 759 hectares and cash crops 14 hectares. In 
1978-79, area under wheat, barley, Jwar, bajra, pulses and. 
cash crops shows a declining trend by the magnitude of 290 
hectares, 105 hectares, 366 hectares, 9 hectares, 140 hec-
tares and 12 hectares respectively. Whereas the areal 
extent of rice has increased by 225 hectares, maize 85 hect-
ares and oil seeds 392 hectares. In the year 1980-81, area 
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under wheat, rice, maize, Jwar, pulses and cash crops 
cultivation have raised by 655 hectares, 603 hectares, 
98 hectares, 83 hectares, 34 hectares and 41 hectares 
respectively. While the areal extent of barley has 
declined by 228 hectares, ba;)ra 6 hectares and oil seeds 
614 hectares. In 1982-83, area under wheat cultivation has 
increased by 19 hectares, barley 59 hectares, pulses 1474 
hectares and oil seeds 700 hectares. Whereas the areal 
extent of rice, maize, jwar and cash crops shows a declin-
ing trend by the magnitude of 110 hectares, 844 hectares, 
and 13 hectares respectively. While the areal extent of 
bajra exhibit no change. Finally in the year 1984-85, 
the areal extent of wheat, barley, pulses and cash crops 
shows2a rising trend by 289 hectares, 13 hectares, 119 
hectares and 77 hectares respectively. Whereas the area 
under rice, maize, Jwar, bajra and oil seeds cultivation 
have decreased by 425 hectares, 478 hectares, 321 hectares, 
5 hectares and 447 hectares respectively. As against this 
in 1976-77, the production of wheat has increased by 41791 
quintals, rice 2662 quintals, maize 18634 quintals. While 
the production of pulses, oil seeds and cash crops have 
decreased by 1590 quintals, 2974 quintals and 776 quintals 
respectively. In the year 1978-79, production of all 
the crops in the block shows rising trend except barley 
and Jwar of which tl-" production have decreased by 1098 
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quintals and 2735 quintals respectively. The production 
of wheat has raised by 2069^ quintaj-s, rice 4998 quintals, 
maize 1495 quintals, bajra 163 quintals, pulses 4683 quin-
tals, oil seeds 344 quintals and cash crops 2724 quintals. 
In 1980-81, production of wheat, rice, maize, barley, 
Jwar, bajra and cash crops shows a rising trend by the 
magnitude of 20220 quintals, 12973 quintals, 7113 quintals, 
206 quintals, 5602 quintals, 354 quintals and 3211 quintals. 
Whereas the production of pulses and oil seeds have decreased 
by 2417 quintals and 3565 quintals respectively. In 1982-83 
production of all the crops in the block shows a declining 
trend except pulses, oil seeds and cash crops of which the 
production have raised by 14894 quintals, 4369 quintals and 
7675 quintals respectively. The production of wheat has 
decreased by 9035 quintals, rice 5452 quintals, maize 10014 
quintals, barley 2664 quintals, Jwar 5978 quintals and bajra 
272 quintals. Finally in the year 1984-85, production of 
wheat has increased by 24820 quintals, barley 424 quintals, 
pulses 650 quintals and cash crops 37290 quintals. While 
the pioduction of rice, maize, Jwar, bajra and oil seeds 
have decreased by 2630 quintals, 3984 quintals, 5970 quintals, 
30 quintals and 2830 quintals respectively. 
Kakvan: 
In t h i s block tvom 1974-75 to 1976-77, the a rea l 
e x t e n t of wheat has decreased by 821 hec t a r e s , r i c e 1085 
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hectares* maize 2^7 hectares and pulses 86 hectares. 
Whereas the area under oil seeds and cash crops cultivation 
have increased by 269 hectares and 22 hectares respectively. 
In 1978-79» areal extent of all the crops shows a declining 
trend except rice, maize and oil seeds of which the area 
under cultivation have increased by 3686 hectares, 139 hec-
tares and 23A hectares respectively. The area under wheat 
cultivation has decreased by 25 hectares, barley 2^8 hectares, 
Jwar 263 hectares, bajra 22 hectares, pulses 78 hectares and 
cash crops only 2 hectares. In the year 1980-81, areal 
extent of wheif^ , rice, maize, pulses and cash crops shows 
an increasing trend by the magnitude of 2051 hectares, 642 
hectares, 292 hectares, 17 hectares and 39 hectares respect-
ively. Vniereas the area under barley, Jwar, bajra and 
oil seeds cultivation shows a declining trend by the magni-
tude of 319 hectares, 107 hectares, 1 hectares and 510 hec-
tares respectively. In 1982-83» the area under wheat, rice, 
barley, pulses and oil seeds cultivation shows a rising 
trend by 1337 hectares, 1153 hectares, 237 hectares, 1844 
hectares and 509 hectares respectively. Whereas the area 
under maize cultivation exhibit a declining trend by 244 
hectares, Jwar II6 hectares, bajra 17 hectares and cash crops 
81 hectares. In the year 1984-85* areal extent of all the 
crops in the block shows a declining trend except pulses and 
cash crops of which the areal extent have raised by 133 hec-
tares and 20 hectares respectively. The area under wheat 
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cultivation has decreased by 1390 hectares, rice 612 hec-
tares, jwar 293 hectares, maize 1006 hectares, barley 13^ 
hectares, bajra 10 hectares and oil seeds 336 hectares. 
As against this 1976-77, the production of wheat has raised 
by 29084 quintals, rice 2367 quintals, oil seeds 740 quin-
tals and caJsh crops 12001 quintals. While the production 
of maize and pulses have decreased by 22351 quintals and 
497 quintals respectively. In 1978-79, production of all 
the crops in this block shows a rising trend except barley 
and Jwar of which the production have decreased by 4122 
quintals and 1959 quintals respectively. The production of 
wheat has raised by 19094 quintals, rice 47445 quintals, 
maize 2044 quintals, ba;)ra 140 quintals, pulses 2100 quintals, 
oil seedf 1605 quintals and cash crops 11383 quintals. In 
1980-81, production of wheat, rice, maize, Jwar and bajra 
shows a rising trend by the magnitude of 48460 quintals, 
21684 quintals, 9531 quintals, 2350 quintals and 166 quintals 
respectively. While the production of barley has declined 
by 2341 quintals, pulses 2101 quintals, oil seeds 3554 quin-
tals and cash crops 4859 quintals. In the year 1982-83 
production of wheat, rice, barley, pulses and oil seeds 
shows a rising trend by 15362 quintals, 4838 quintals, 994 
quintals, 16588 quintals and 4038 quintals respectively. 
Whereas the producticr -' maize has decreased by 2739 quintals. 
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jwar 4350 q u i n t a l s , ba j ra 183 q u i n t a l s , and cash crops 
10914 q u i n t a l s . F ina l ly in the year 1984-85, production 
of wheat, ba r l ey , jwar, ba;3ra and o i l seeds shows a dec l i n -
ing trend by the magnitude 6309 q u i n t a l s , 1492 q u i n t a l s , 
5210 q u i n t a l s , 89 q u i n t a l s , and 2310 qu in t a l s r e s p e c t i v e l y . 
Whereas the production of r i c e has ra i sed by 1462 q u i n t a l s , 
maize 10093 q u i n t a l s , pulses 3730 qu in t a l s and cash crops 
14070 q u i n t a l s . 
Shlvra.ipur: 
From 1974-75 to 1976-77 in block Shivrajpur the 
a rea under wheat c u l t i v a t i o n has Increased by 1197 hec ta res 
and o i l seeds by 24 h e c t a r e s . Whereas the a rea l extent 
of r i c e has decreased by 1345 h e c t a r e s , maize 2394 h e c t a r e s , 
pu l ses 220 hec tares and cash crops 59 h e c t a r e s . In the year 
1978-79» area under wheat, r i c e , maize and o i l seeds c u l t i -
va t ion have ra i sed by 401 hec t a r e s , 1386 hec t a r e s , 33 hec tares 
and 287 hec ta res r e spec t ive ly . While the area under bar ley 
c u l t i v a t i o n has decreased by 174 hec t a r e s , ;3war 139 hec t a r e s , 
ba j ra 14 hec t a r e s , pulses 38 hec tares and cash crops 25 
h e c t a r e s . I n 1980-81 a rea l extent of wheat, b a r l e y , Jwar, 
ba j ra and o i l seeds shows a decl in ing t rend by the magnitude 
of 166 h e c t a r e s , 41 hec t a r e s , 61 h e c t a r e s , 51 hec tares and 
393 hec tares r e spec t i ve ly . While area under r i c e c u l t i v a t i o n 
has Increased by 511 hec t a r e s , maize 128 hec t a r e s , pulses 27 
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hectares and cash crops 13 hectares. In the year 1982-83 
areal extent of wheat rice, maize, pulses and oil seeds 
shows a rising trend by 777 hectares, 529 hectares, 647 
hectares, 1329 hectares and 205 hectares respectively. 
While area under barley, cultivation has decreased by 161 
hectares, Jwar 108 hectares, bajra 10 hectares and cash 
crops 11 hectares. In the year 1984-85» areal extent of 
all the crops shows a declining trend except wheat, oil 
seeds and cash crops of which the area under cultivation 
exhibit a rising trend by the magnitude of 769 hectares, 
195 hectares, and 40 hectares respectively. The area under 
rice cultivation has decreased by 596 hectares, maize 1551 
hectares, barley 16 hectares, Jwar 202 hectares, bajra 9 
hectares and pulses 124 hectares. As against this in 1976-77 
production of wheat, rice, pulses and oil seeds shows a ris-
ing tr«nd by 52693 quintals, 594 quintals, 984 quintals and 
1473 quintals respectively. While the production of maize 
has declined by 21784 quintals and cash crops 13477 quintals. 
In 1978-79f production of wheat, rice, maize, bajra and oil 
seeds shows a rising trend by the magnitude of 29846 quintals, 
13957 quintals, 992 quintals, 214 quintals and 103 quintals 
respectively. While the production of barley, jwar, pulses 
and cash crops shows a declining trend by the magnitude of 
4658 quintals, 998 quintals, 1360 quintals and 1350 quintals. 
In the year 1980-81, prnriuction of wheat, rice, maize, barley 
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and Jwar shows a rising trend by 4178 quintals, 14660 
quintals, 7991 quintals, 2714 quintals and 1746 quintals 
respectively. While the production of bajra has decreased 
by 295 quintals, pulses 1385 quintals, oil seeds 2800 quin-
tals and cash crops 5271 quintals. In 1982-83, production 
ol wheat, rice, maize, pulses, oil seeds and cash crops 
shows a rising trend by 5620 quintals, 737 quintals, 7673 
quintals, 3157 quintals, 1780 quintals and 6301 quintals 
respectively. Whereas the production of barley, ;3war and 
bajra shows a declining trend by 5456 quintals, 3260 quin-
tals and 104 quintals respectively* Finally in the year 
1984-85, production of all the crops in the block shows 
a declining trend except wheat, rice and cash crops of 
which the production have raised by 39380 quintals, 2490 
quintals and 20950 quintals respectively. The production 
of maize has decreased by 16487 quintals, barley 136 quintals, 
Jwar 2836 quintals, bajra 79 quintals, pulses 13713 quintals 
and oil seeds 1380 quintals» 
Kalvanpur: 
In t h i s book from 1974-75 to 1976-77 a r ea l extent 
of a l l the crops grown shows a decl in ing t r end . Area under 
wheat c u l t i v a t i o n has decreased by 3083 h e c t a r e s , r i c e 2369 
h e c t a r e s , maize 103 h e c t a r e s , pulses 425 h e c t a r e s , o i l seeds 
12 hec tares and cash crr»ps 29 h e c t a r e s . In the year 1978-79, 
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area under wheat, rice and oil seeds shows an increasing 
ti»end by the magnitude of 317 hectares, 251 hectares and 
209 hectares respectively. While the areal extent of maize 
has decreased by 39 hectares, barley 133 hectares, Jwar 255 
hectares, bajra 10 hectares, pulses 5A hectares and cash 
crops 8 hectares. In 1980-81, areal extent of wheat, rice, 
maize,barley and cash crops shows a rising trend by 15^ 
hectares, 330 hectares, 35 hectares, 86 hectares and 12 hec-
tares respectively. While area under jwar cultivation has 
decreased by 18 hectares, pulses 8 hectares and oil seeds 
90 hectares* Whereas the area under bajra cultivation shows 
no change during this period. In the year 1982-83, areal 
extent of all the crops grown in the block shows an increas-
ing trend except, barley, Jwar and bajra of which the area 
under cultivation have decreased by 547 hectares, 165 hectares 
and 20 hectares respectively. Area under wheat cultivation 
has raised by 673 hectares, rice 301 hectares, maize 230 
hectares, pulses 1849 hectares, oil seeds 73 hectares and 
cash crops 31 hectares. In the year 1984-85, areal extent 
of all the crops shows a declining trend except rice, 
maize and cash crops of which the area under cultivation 
have raised by 271 hectares, 139 hectares and 60 hectares 
respectively. Area under wheat cultivation has decreased by 
47 hectares, barley 154 hectares, Jwar 331 hectares, bajra 
30 hectares, pulses 425 hectares andoil seeds 22 hectares. 
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As against this in the year 1976-77, production of all 
the crops in the block shows a declining trend except 
wheat of which the production has raised by 11956 quintals. 
Production of rice, maize, pulses, oil seeds and cash crops 
have declined by the magnitude of 5460 quintals, 33^ quintals, 
1666 quintals, 3^2 quintals and 6662 quintals respectively. 
In 1978-79, production of wheat, oil seeds and cash crops 
shows a rising trend by the magnitude of 38708 quintals, 
1277 quintals and 938 quintals respectively. While the 
production of rice has decreased by 379 hectares, maize 52 
hectares, barley 3880 hectares, Jwar 1819 hectares, bajra 
35 hectares and pulses 511 hectares. In the year 1980-81 
production of wheat, rice, maize, barley, Jwar and bajra 
shows an increasing trend by 3630 quintals, 10471 quintals, 
3531 quintals, 8375 quintals, 4501 quintals and 626 quintals 
respectively* Vflaile the production of pulses, oil seeds 
and cash crops exhibits a declining ti»end by 2484 quintals, 
837 quintals and 1219 quintals respectively. In 1982-83, 
production of wheat has increased by 4273 quintals, pulses 
17291 quintals, oil seeds 800 quintals and cash crops 17771 
quintals. While the production of rice, maize, barley, Jwar 
and bajra shows a declining trend by the magnitude of 742 
quintals, 2679 quintals, 13243 quintals, 6229 quintals and 
566 quintals respectv-?ly. Finally in the year 1984-85, 
production of wheat has raised by 37672 quintals, rice 17399 
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quintals, barley 1761 quintals and cash crops 16619 quintals. 
While the production of maize, jwar, bajra, pulses and oil 
seeds shows a declining trend by 462 quintals, 1882 quintals, 
1070 quintals, 4683 quintals and 489 quintals respectively. 
Sarsauls 
From 1974-75 to 1976-77 i n block Sarsaul , a r ea l extent 
of wheat r i c e , maize, o i l seeds and cash crops shows inc rea s -
ing t rend by the magnitude of ;?10 h e c t a r e s , 130 hec t a r e s , 5 
hec t a r e s , 415 hectares and 8 hec ta res r e s p e c t i v e l y . While 
the area under pulses shows a dec l in ing trend by 201 h e c t a r e s . 
In 1978-79, a r ea l extent of wheat has decreased by 89 hec t a r e s , 
bar ley 436 hec t a r e s , Jwar 26 hec t a r e s , ba j ra 65 hec ta res and 
pu l ses 40 h e c t a r e s . Whereas the area under r i c e , maize, 
o i l seeds and cash crops have increased by 152 h e c t a r e s , 109 
h e c t a r e s , 231 hectares and 181 hec tares r e s p e c t i v e l y . In 
the year 1980-81, a rea l extent of a l l the crops shows a 
dec l i n ing t rend except wheat and r i c e of which the area 
under c u l t i v a t i o n have increased by 2807 hec ta res and 233 
hec t a r e s r e spec t ive ly . Area under maize has decreased by 
17 hec t a r e s , bar ley 162 hec t a r e s , Jwar 47 hec t a r e s , baj ra 
46 h e c t a r e s , pulses 110 hec t a r e s , o i l seeds 126 hec ta res 
and cash crops 75 hec t a r e s . In the year 1982-83, a rea l 
ex t en t of wheat has increased by 1522 hec t a r e s , r i ce 251 
h e c t a r e s , maize 228 he^^*»res, pulses 2424 hectares and o i l -
seeds 623 hec t a r e s . Whr-eas the area under ba r l ey , Jwar 
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and cash crops shows a declining trend by the magnitude 
of 9h hectaresf 312 hectares and 31 hectares respectively. 
While the area! extent of ba;)ra does not show any change 
during this period. In 1984-85» areal extent of wheat, 
rice, maize and pulses shows an increasing trend by the 
magnitude of 573 hectares, 9 ^ hectares, 351 hectares and 
569 hectares respectively. While the area under barley 
cultivation has declined by 33 hectares, Jwar 392 hectares, 
bajra 73 hectares, oil seeds 404 hectares and cash crops 
132 hectares* As against this in 1976-77, the production 
of all the crops grown in the block shows a rising trend. 
Production of wheathas increased by 47315 quintals, rice 
17021 quintals, maize 174 quintals, pulses 8646 quintals, 
oil seeds 3089 quintals and cash crops 19256 quintals. In 
1978-79* production of all the crops of the blocks shows 
a rising trend except barley and pulses of which the produc-
tionhave decz*eased by 4953 quintals and 1574 quintals res-
pectively. Production of wheat has raised by the magnitude 
of 31739 quintals, rice 182 quintals, maize 1178 quintals, 
Jwar 400 quintals, bajra 237 quintals, oil seeds 240 quin-
tals and cash crops 105666 quintals^ In 1980-81, production 
of wheat, rice, maize, barley, Jwar and bajra shows a rising 
trend by the magnitude of 66030 quintals, 9867 quintals, 
603 quintals, 3335 quintals, 9985 quintals and 493 quintals 
respectively. While the production of pulses has decreased 
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by 8271 quintals, oil seeds 1352 quintals and cash crops 
86451 quintals. In 1982-B3» production of wheat has increased 
14439 quintals, maize 2784 quintals, bajra 31 quintals, pulses 
22669 quintals, oil seeds 4104 quintals and cash crops 47065 
quintals* Whereas the production of rice, barley and Jwar 
shows a declining trend by the magnitude of 1496 quintals, 
9309 quintals and 13435 quintals respectively. Finally in 
the year 1984-65t production of wheat, rice, maize, barley 
and pulses shows a rising trend by 65265 quintals, 31343 
quintals, 5148 quintals, 4625 quintals and 3015 quintals 
respectively. While the production of ;)war, bajra, oil 
seeds and cash crops exhibits a declining trend by 973 quin-
tals, 765 quintals and 3328 quintals respectively. 
Bidhnu: 
In the block from 1974-75 to 1976-77, areal extent 
of wheat and pulses show a declining trend, while the 
area under rice, maize, oil seeds and cash crops exhibits 
an increasing trend. Area under wheat has decreased by 
331 hectares and pulses 139 hectares, whereas area under 
rice has increased by 427 hectares, maize 107 hectares, oil 
seeds 331 hectares and cash crops only 6 hectares. In 
1978-79» area under cultivation of wheat, barley and Jwar 
havedecreased by 188 hectares and 85 hectares respectively. 
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While the areal extent of the remaining crops VIZT, rice, 
maize, bajra, pulses, oil seeds and cash crops shows an 
increasing trend by 678 hectares, 50 hectares, 15 hectares, 
14 hectares, 183 hectares and 48 hectares respectively. In 
1980-81, area under wheat, rice, maize, bajra and cash 
crops cultivatlon.has, increased by 2990 hectares, 560 hectares, 
431 hectares, 84 hectares and 31 hectares respectively. 
Whereas the areal extent of barley hasdecreased by 137 hect-
ares, Jwar 111 hectares, pulses 84 hectares and oil seeds 39 
hectares* In the year 1982-83, area under wheat cultivation 
has decreased by 99 hectares, maize 194 hectares, barley 236 
hectares, bajra 64 hectares and cash crops 23 hectares. While 
the areal extent of rice, Jwar, pulses and oil seeds have in-
creased by 524 hectares, 211 hectares, 2126 hectares and 304 
hectares respectively. In the year 1984-85, area under wheat 
cultivation has increased by 849 hectares, rice 1329 hectares 
and barley 15 hectares. While areal extent of maize, Jwar, 
bajra, pulses, oil seeds and cash crops have decreased by 314 
hectares, 806 hectares, 136 hectares, 87 hectares, 189 hec-
tares and 12 hectares. As against this in 1976-77, production 
of all the crops grown in the block shows a rising trend 
except, wheat of which the production has decreased by 9488 
quintals. Production of rice has increased by 17512 quintals, 
maize 1334 ^ ttdhtais, pulses 6974 quintals, oil seeds 3124 
quintals and cash crops 6888 quintals. In 1978-79, production 
of wheat, barley, jwar and oil seeds shows a declining trend 
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by the magnitude of 90700 quintals, 5105 quintals, 223 
quintals and 487 quintals respectively. While the produc-
tion of rice has raised by 7970 quintals, maize 670 quintals, 
bajra 898 quintals, pulses 313 quintals and cash crops 31001 
quintals. In the year 1980-81, production of wheat, rice, 
maize» barley, Jwar and bajra shows a rising trend by the 
magnitude of 69475 quintals, 16591 quintals, 6757 quintals, 
5829 quintals, 6856 quintals and 1446 quintals respectively. 
While the production of pulses has decreased by 7097 quintals, 
oil seeds 838 quintals and cash crops 9838 quintals. In 
1982-83, production of wheat,'. :rice, maize, barley, Jwar, 
and baJra shows a declining trend by the magnitude of 17345 
quintals, 272 quintals, 2270 quintals, 10922 quintals, 6404 
quintals and 676 quintals respectively. While the production 
of pulses has increased by 21950 quintals, oil seeds 2368 
quintals and cash crops 13257 quintals. Finally in the year 
1984-85t production of wheat, rice and barley shows a rising 
ti?end by the magnitude of 63910 quintals, 41958 quintals and 
4628 quintals respectively. Whereas the production of maize 
jwar, bajra, pulses, oil seeds and cash crops shows a declin-
ing trend by 3102 quintals, 5017 quintals, 1470 quintals, 
5462 quintals, 1692 quintals and 13729 quintals respectively. 
Amauli; 
In t h i s block from 1974-75 to 1976-77, a rea l extent 
of a l l the crops grown shows a r i s i n g trend except pulses 
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of which the area under cultivation has decreased by 557 
hectares. Area under wheat cultivation has raised by 2183 
hectares, rice 1039 hectares, maize 7 hectares, oil seeds 
938 hectares and cash crops 170 hectares. In the year 
1978-79 area under wheat, Jwar, oil seeds and cash crops 
cultivation shows an increasing trend by the magnitude of 
561 hectares, 63 hectares, 717 hectares and 300 hectares 
respectively* While the areal extent of maize has decreased 
by 9 hectares, barley 206 hectares, bajra 538 hectares and 
pulses 161 hectares. Whereas the areal extent of rice does 
not show any change during this period. In the year 1980-81 
area under wheat cultivation has increased by 711 hectares, 
bajra 126 hectares and pulses 420 hectares. While the 
areal extent of rice has declined by 94 hectares, maize 6 
hectares, barley 51 hectares, Jwar 38 hectares, oil seeds 
734 hectares and cash crops 304 hectares. In 1982-83, areal 
extent of all the crops grown in the block shows a rising 
trend except rice and bajra of which the area under culti-
vation have decreased by 111 hectares and 304 hectares 
respectively. Area under wheat cultivation has increased 
by 57 hectares, maize 29 hectares, barley 8 hectares, Jwar 
96 hectares, pulses 7912 hectares, oil seeds 1647 hectares 
and cash crops 57 hectares. In the year 1984-85, areal 
extent of wheat has raised by 1584 hectares, rice 215 hectares, 
Jwar 74 hectares, pulses 107 hectares, and cash crops 297 
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hectares. While the area under maize, barley, bajra and 
oil seeds shows a declining trend by the magnitude of 31 
hectares, 261 hectares, 71 hectares and 122 hectares respect-
ively. As against this in 1976-77, production of all the 
crops grovm in the block shows a rising trend. Production 
of wheat has raised by 2A216 quintals, rice 19616 quintals, 
maize 120 quintals, pulses 10378 quintals, oil seeds 2588 
quintals and cash crops 68158 quintals. In the year 1978-79 
production of wheat has decreased by 59324 quintals, maize 
81 quintals, barley 5634 quintals, jwar 4469 quintals and 
bajra 3939 quintals. While the production of rice has raised 
by 424 quintals, pulses 1039 quintals, oil seeds 5672 quin-
tals and cash crops 155151 quintals. In the year 1980-81 
production of wheat, barley, Jwar and bajra shows a rising 
trend by 155^ quintain, 1557 quintals, 8225 quintals and 
1818 quintals respectively. While the production of rice 
maize, pulses, oil seeds and cash crops exhibits a declining 
trend by 2754 quintals, 48 quintals, 22799 quintals, 4419 
quintals and 263772 quintals respectively. In the year 1982-83 
production of wheat has raised by 2160 quintals, rice 4598 
quintals, maize 402 quintals, pulses 84792 quintals, oil seeds 
7109 quintals and cash crops 208025 quintals. While the pro-
duction of barley, Jwar and bajra shows a declining trend by 
the magnitude of 127 quintals, 9155 quintals and 1290 quintals 
respectively. Finally in 1984-85, production of all the 
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crops of the block shows a rising trend except maize 
and bajra, of which production have declined by 351 quin-
tals and kh5 quintals respectively. Production of wheat 
has raised by 68536 quintals, rice 3353 quintals, barley 
7356 quintals, iJwar 5596 quintals, pulses 12510 quintals, 
oil seeds 1265 quintals and cash crops 101422 quintals. 
Kha.luhai 
In Khajuha block from 1974-75 to 1976-77, areal extent 
of all the crops grown shows a declining trend except wheat 
of which the area under cultivation has raised by 3435 hec-
tares. Area under rice has decreased by 1244 hectares, maize 
only 1 hectares, pulses 71 hectares, oil seeds 117 hectares 
and cash crops 270 hectares. In 1978-79, areal extent of 
all the crops of the block shows a rising trend except barley 
and bajra vAiich shows a declining trend of areal extent by 
505 hectares and 40 hectares respectively. Area under wheat 
cultivation has raised by 896 hectares, rice 1429 hectares, 
maize 6 hectares, ;)war 246 hectares, pulses 156 hectares, 
oil seeds 478 hectares and cash crops 248 hectares. In the 
year 1980-81, areal extent of wheat has increased by 1413 
hectares, rice 509 hectares, Jwar 19 hectares and bajra 147 
hectares. While the area under maize cultivationhas declined 
by 5 hectares, barley 211 hectares, pulses 62 hectares, oil 
seeds 313 hectares and cash crops 333 hectares. In 1962-83 
areal extent of wheat has increased by 264 hectares, maize 
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13 hectares, barley 158 hectares, pulses 5817 hectares, 
oil seeds 655 hectar*es and cash crops 104 hectares. While 
the area under rice, Jwar and ba^ra cultivation have decreased 
by 595 hectares, 64 hectares and 153 hectares respectively 
In the year 1984-^5 the-areal extent of wheat, rice, barley 
and cash crops shows a rising trend by the magnitude of 
503 hectares, 1024 hectares, 12 hectares and 166 hectares 
respectively. Vilhile the area under maize cultivation has 
declined by 8 hectares, Jwar 435 hectares, bajra 100 hectares, 
pulses 467 hectares and oil seeds 53 hectares. As against 
this In 1976-77, production of wheat, rice, maize and pulses 
shows a rising trend by 42803 quintals, 1933 quintals, 9 
quintals- and 11804 quintals respectively. While production 
of oil seeds has decreased by 2046 quintals and cash crops 
by 56935 quintals. In the year 1978-79, production of all 
the crops grown in the block shows a rising trend except 
barley and ;Jwar of v*iich the production have declined by 7781 
quintals and 1904 quintals. The production of wheat has 
raised by 35190 quintals, rice 24678 quintals, maize 63 
quintals, bajra 92 quintals, pulses 6956 quintals, oil seeds 
3738 quinttts and cash crops 142929 quintals. In the year 
1980-81, production of wheat shows a rising trend by 120167 
quintals, rice 2332 quintals, Jwar 7434 quintals and bajra 
1930 quintals. While the production of maize, barley, pulses, 
oil seeds and cash crotjs shows a declining trend by the 
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magnitude of 45 quintals , 397 quinta ls , 23952 quintals , 
2214 quintals and 284464 quintals respectively. In the 
year 1982-83i prdduction of a l l the crops grown in the 
block shows a r i s ing trend except Jwar of which the pro-
duction has decreased by 8851 quinta ls . Production of 
wheat has raised by 11115 quinta ls , r ice 6282 quintals , 
maize 180 quinta ls , barley 1353 quinta ls , bajra 110 quin-
t a l s , pulses 75082 quintals , o i l seeds 3139 quintals and 
cash crops 240408 quinta ls . Finally in the year 1984-85 
production of wheat, r i ce , barley, Jwar, pulses and o i l seeds 
shows a r is ing trend by the magnitude of 54007 quintals , 
15504 quinta ls , 8198 quintals , 707 quintals , 1391 quintals 
and 470 quintals respectively. While the production of 
maize shows a declining trend by 82 quintals , bajra 741 
quintals and cash crops by 311374 quinta ls . 
Deomai: 
From 1974-75 to 1976-77, the areal extent of a l l the 
crops grown in th i s block shows a r is ing trend except maize 
of which the area under cul t ivat ion has decreased by 30 
hectares . Area under wheat cul t ivat ion has raised by 4460 
hec tares , r ice 2333 hectares, pulses 490 hectares, o i l seeas 
838 hectares and cash crops 81 hectares. In the year 1978-79 
areal extent of wheat shows a r is ing trend by 165 hectares 
r ice 169 hectares, Jwar 106 hectares, bajra 46 hectares, 
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pulses 79 hectares and oil seeds 529 hectares. While the 
area under maize cultivation has decreased by 22 hectares, 
barley 195 hectares and cash crops 6 hectares. In the year 
1980-81, area under wheat, rice and maize cultivation have 
Increased by 13A8 hectares, 73 hectares and 51 hectares 
respectively* While the areal extent of barley has declined 
by 4A hectares, Jwar 121 hectares, bajra 113 hectares pulses 
26 hectares, oil seeds 406 hectares and cash crops 286 hect-
ares* In 1982-83, areal extent of all the crops grown in 
the block shows a rising trend except wheat and barley of 
which the area under cultivation have decreased by 174 hect-
ares and 87 hectares respectively* Area under rice culti-
vation has raised by 291 hectares, maize 30 hectares, Jwar 
72 hectares, bajra 34 hectares, pulses 3427 hectares, oil 
seeds 882 hectares and cash crops 338 hectaz^s* In the 
year 1984-85f areal extent of wheat, rice, maize and cash 
crops shows a rising trend by the magnitude of 271 hectares, 
952 hectares, 46 hectares and 104 hectares respectively. As 
against this in 1976-77, production of all the crops grown 
in the block shows a rising trend except maize, of which 
the production has declined by 139 quintals. Production of 
wheat has raised by 63942 quintals, rice 26819 quintals, pulses 
12415 quintals, oil seeds 2217 quintals and cash crops 50651 
quintals. In the year 1978-79 production of wheat, rice, 
ba;]ra, pulses, oil seeds and cash crops shouts a rising trend 
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by the magnitude of 12838 quintals, 13110 quintals, 497 
quintals, 3557 quintals, 9596 quintals and 57170 quintals 
respectively. While the production of maize has declined by 
204 quintals, barley 3374 quintals and jwar 1939 quintals. 
In the year 19B0-81, production of wheat has raised by 17811 
quintals, maize 562 quintals, barley 535 quintals and Jwar 
3731 quintals. While the production of rice, bajra, pulses, 
oil seeds and cash crops shows a declining trend by the mag-
nitude of 1988 quintals, 835 quintals, 12292 quintals, 7826 
quintals and 260715 quintals respectively. In the year 
1982-83, production of wheat, rice, maize, bajra, pulses and 
oil seeds have raised by 4199 quintals, 14938 quintals, 558 
quintals, 642 quintals, 35378 quintals and 4261 quintals 
respectively. While the production of barley has declined by 
621 quintals, Jwar 4795 quintals and cash crops 62384 quintals. 
Finally in the year 1984-85, production of wheat has raised 
by 43514 quintals, rice 14354 quintals, maize 712 quintals, 
barley 1481 quintals, pulses 2091 quintals and cash crops 
411954 quintals. While the production of jwar, bajra and 
oil seeds have decreased by 517 quintals, 773 quintals and 
1215 quintals respectively, 
Malwan; 
In this block from 1974-75 to 1976-77, area under 
wheat, rice, maize and oil seeds cultivation shows a rising 
trend by 1581 hectares, 645 hectares, 3 hectares and 761 
e€8 
hectares respectively. While the areal extent of pulses 
and cash crops have decreased by 197 hectares and 118 hect-
ares respectively. In the year 1978-79i areal extent of 
all the crops grown in the block shows a rising trend except 
barley, of which the area under cultivation has declined by 
113 hectares. Area under wheat cultivation has increased by 
170 hectares, rice 145 hectares, maize 3 hectares, Jwar 26 
hectares, bajra 59 hectares, pulses 67 hectares, oil seeds 
195 hectares and cash crops 68 hectares. In the year 19 80-81, 
areal extent of all the crops grown in the block shows a 
declining trend except wheat and rice, of which area under 
cultivation have raised by 2039 hectares and 565 hectares 
respectively. Area under maize cultivation has declined by 
7 hectares, barley 372 hectares, Jwar 172 hectares, bajra 
18 hectares, pulses 112 hectares, oil seeds 218 hectares and 
cash crops 70 hectares. In 1982-83, area under wheat culti-
vation has raised by 7465 hectares, rice 667 hectares,maize 
1 hectares, pulses 4143 hectares, oil seeds 742 hectares and 
cash crops 202 hectares. While the area under cultivation 
of barley, Jwar and bajra shows a declining trend by 276 
hectares, 192 hectares, and 162 hectares respectively. In 
the year 1984-85, areal extent of wheat, rice, maize, barley 
and pulses shows a rising trend by the magnitude of 1183 
hectares, 1130 hectares, 7 hectares, 140 hectares and 21 
hectares respectively. While the area under Jwar has decreased 
by 609 hectares, 187 hectares, 432 hectares and 23 hectares 
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respectively. As against this In 1976-77, production of 
all the crops grown In the block shows an Increasing trend 
except cash crops of which the production has decreased by 
21663 quintals. Production of wheat has raised by I861O 
quintals, rice 15773 quintals, maize 81 quintals, pulses 
8365 quintals and oil seeds 1873 quintals. In the year 
1978-79, production of all the crops grown in the block 
shows a rising trend except barley and jwar of which the 
production have declined by 526 quintals and 36II quintals 
respectively. Production of wheat has raised by 14215 quin-
tals, rice 16141 quintals, maize 39 quintals, bajra 824 quin-
tals, pulses 4434 quintals, oil seeds 3383 quintals and 
cash crops 54158 quintals. In the year 1980-81 production 
of wheat has enhanced by 29190 quintals, rice 2892 quintals, 
Jwar 5193 quintals and bajra 66 quintals. While the produc-
tion of maize, barley, pulses, oil seeds and cash crops shows 
a declining trend by the magnitude of 56 quintals, 1605 
quintals, 19932 quintals 2233 quintals 129285 quintals res-
pectively. In the year 1982-83, production of vrtieat .has 
enhanced by 25940 quintals, rice 67643 quintals, maize 75 
quintals, pulses 45353 quintals and oil seeds 3323 quintals, 
while the production of barley, Jwar, bajra and cash crops 
have declined by 2199 quintals, ,8503 quintals, 440 quintals 
and 43365 quintals respectively. Finally in the year 1984-85 
production of wheat rice, maize, barley, pulses and cash 
crops shows a rising trend by 68478 quintals, 109210 quintals, 
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122 quintals, 5871 quintals, 5306 quintals and 230933 
quintals respectively. While the production of Jwar .has 
declined by 14019 quintals, bajra 1717 quintals and oil 
seeds 1130 quintals. 
Telvani: 
In this block from 1974-75 to 1976-77, areal extent 
of all the crops grown in the block shows a rising trend 
except maize of which the area under cultivation has declined 
by 16 hectares. Area under wheat cultivation has raised 
by 3225 hectares, rice 4l63 hectares, pulses 36o hectares, 
oil seeds 156 hectares and cash crops 50 hectares. In the 
year 1978-79» areal extent of all the crops grown in the 
block shows a rising trend except barley of which the area 
under cultivation has decreased by 450 hectares. Area under 
wheat cultivation has raised by 1095 hectares, rice 1012 
hectares, maize 3 hectares, dwar 184 hectares, bajra 11 hec-
tares, pulses 59 hectares, oil seeda 149 hectares and cash 
crops 97 hectares. In the year 1980-81, area under all 
the crops grown in the block shows a declining trend except 
wheat and rice of which the area under cultivation have 
raised by 1284 hectares and 935 hectares respectively. Area 
under maize cultivation has decreased by 5 hectares, barley 
264 hectares, Jwar 157 hectares, bajra 13 hectares, pulses 
55 hectares, oil seeds 79 hectares and cash crops 246 hect-
ares. In the year 1982-83» areal extent of'wheat, rice. 
271 
maizef barley, Jwar and bajra shows a rising trend by 
the magnitude of 909 hectares, 1710 hectares, 10 hectares, 
112 hectares, 352 hectares and 10 hectares. While the 
area under pulses cultivation has decreased by 2713 hect-
ares, oil seeds 69 hectares and cash crops 129 hectares. 
In the year 198A-85, areal extent of v*heat, rice and oil-
seeds shows a rising trend by the magnitude of 464 hectares, 
304 hectares and 45 hectares, respectively* While the 
area under barley cultivation has declined by 104 hectares, 
207 hectares, 5 hectares, 262 hectares, and 40 hectares 
respectively* Whereas the areal extent of maize shows no 
change during this period. As against this in 1976-77, pro-
duction of all the crops grown in this block show a rising 
trend except maize of which the production has declined by 
84 quintiila. Production of wheat has raised by 43914 quin-
tals, rice 48304 quintals, pulses 9287 quintals, oil seeds 
222 quintals and cash crops 30621 quintals. In the year 
1978*79» production of wheat shows a rising trend by the 
magnitude of 25^73 quintals, maize 35 quintals, bajra 98 
quintals, pulses 2680 quintals, oil seeds 1281 quintals 
and cash crops 72274 quintals. While the production of 
rice, barley and jwar shows a declining trend by 71368 
quintals, 4007 quintals, and 797 quintals respectively. In 
the year 1980-81, production'of wheat, rice and Jwar have 
enhanced by 21342 quintals, 5188 quintals and 2541 quintals 
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respectively. While the production of maize has decreased 
by 42 quintals, barley A08 quintis, bajra 72 quintals, 
pulses 9634 quintals, oil seeds 643 quintals and cash crops 
189238 quintals. In 1982-83» production of wheat has declined 
by 8912 quintals, rice 151 quintals, maize 86 quintals, 
barley 1530 quintals, jwar 6550 quintals and baJra 41 quin-
tals. While the production of pulses, oil seeds and cash 
crops have ^J^ siJ^ c®*^  by 26407 quintals, 498 quintals and 173484 
quintals respectively. Finally in the year 1984-85» produc-
tion of wheat, rice, maize, barley, pulses and oil seeds have 
enhanced by 46265 quintals, 5994 quintals, 10 quintals, 1866 
quintals, 3051 quintals and 320 quintals respectively. While 
the production of jwar has decreased by 45 quintals, baJra 
42 quintals and cash crops 31506 quintals, 
Bahuwa; 
Prom 1974-75 to 1976-77 in Bahuwa block, a rea l extent 
of wheat has declined by 729 h e c t a r e s , maize 42 hec ta res and 
pu lses 2383 h e c t a r e s . While the area under r i c e , o i l seeds 
and cash crops have enhanced by 2496 hec t a r e s , 68 hec ta res 
and 114 hec ta res r e s p e c t i v e l y . In the year 1978-79, a rea l 
extent of wheat has enhanced by 574 hec t a r e s , r i c e 857 hectares 
Jwar 131 hec t a r e s , pulses 34 h e c t a r e s , o i l seeds 106 hec tares 
and cash crops 151 h e c t a r e s . While the area under maize 
c u l t i v a t i o n has decreased by 1 hec t a r e , bar ley 406 hectare 
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and ba;)ra 27 hectares. In the year 1980-81, areal extent 
of wheathas raised by 1187 hectares, rice 1104 hectares, 
maize 1 hectare and bajra 25 hectares. While the area under 
bal't^y, Jwar, pulses, oil seeds and cash crops cultivation 
havedeclined by the magnitude of 170 hectares, 13 hectares, 
21 hectares, 76 hectares and 321 hectares respectively. In 
the year 1982-83» areal extent of wheat, rice, maize, pulses, 
oil seeds and cash crops shows a rising trend by the magni-
tude of 956 hectares, 88 hectares, 6027 hectares, 217 hect-
ares and 101 hectares respectively. In the year 1984-85, 
areal extent of wheat has increased by 673 hectares, maize 1 
hectare, ba.jra 21 hectares and cash crops 5 hectares. While 
the area under rice cultivation has decreased by 3 hectares, 
barley 58 hectares, Jwar 838 hectares, pulses 722 hectares 
and oil seeds 44 hectares. As against this in 1976-77, 
production of wheat has decreased by 14048 quintals, maize 
316 quintals, pulses 21979 quintals and oil seeds 106 quin-
tals. While the production of rice has enhanced by 8789 quin-
tals and cash crops 55390 quintals. In the year 1978-79, 
production of wheat shows a rising trend by the magnitude of 
24936 quintals, rice 25566 quintals, pulses 2569 quintals, oil 
seeds 947 quintals and cash crops 106244 quintals. While 
the production of maize has declined by 8 quintals, barley 
6212 quintals, Jwar 18*^ 9 quintals and bajra 211 quintals. In 
the year 1980-81, pror'^ , 'Ion of wheat, rice,_ maize, Jwar 
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and bajrahave enhanced by 12155 quintals, 8513 quintals, 
13 quintals, 4926 quintals, and 289 quintals respectively. 
While the production of barley has decreased by 155 quintals, 
pulses 11766 quintals, oil seeds 553 quintals and cash crops 
261968 quintals. In the year 1982-83, production of wheat 
has raised by 20129 quintals, rice 19831 quintals, maize 72 
quintals, pulses 55058 quintals, oil seeds 1128 quintals 
and cash crops 216894 quintals. While the production of 
barley, Jwar and bajra shows a declining trend by the magni-
tude of 731 quintals, 7546 quintals and 354 quintals respect-
ively. Finally in the year 1984-85, production of wheat, 
rice, maize, barley, bajra and pulses shows a rising trend 
by the magnitude of 48341 quintals, 1628 quintals, 26 quin-
tals, 5811 quintals 230 quintals and 7357 quintals. While 
the production of JwarhaS decreased by 4024 quintals, oil 
seeds 90 quintals and cash crops 17790 quintals. 
Bhitaura: 
I n t h i s block from 1974-75 to 1976-77 a rea l extent of 
wheat has increased by 1703 hec ta res and pulses 685 h e c t a r e s . 
While the area under r i c e c u l t i v a t i o n has decreased by 764 
h e c t a r e s , maize 9 hec tares and cash crops 230 h e c t a r e s . Where-
as the a rea l extent of o i l seeds shows no change during t h i s 
pe r iod . In the year 1978-79, a rea l extent of whea t , r i ce , 
Jwar, p u l s e s , o i l seeds and cash crops shows a r i s i n g trend 
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by 1028 hectares, 623 hectares, 42 hectares, 14 hectares, 
49 hectares and 100 hectares respectively. While the areal 
extent of maize has decreased by 1 hectares, barley 507 hect-
ares and bajra 2 hectares. In the year 1980-81, area under 
wheat cultivation has increased by 991 hectares, rice 454 
hectares, maize 2 hectares, bac)ra 12 hectares and oil seeds 
83 hectares. While the areal extent of barley has declined 
by 382 hectares, Jwar 162 hectares, pulses 17 hectares and 
cash crops 139 hectares. In the year 1982-83, areal extent 
of wheat, rice, maize, Jwar, pulses, oil seeds and cash 
crops shows a rising trend by the magnitude of 1107 hectares, 
615 hectares, 7 hectares, 103 hectares, 3203 hectares, 176 
hectares and 150 hectares respectively. While the area under 
barleyhas decreased by 570 hectares and bajra 52 hectares. 
In the year 1984-85» areal extent of wheat, rice and cash 
crops shows a rising trend by the 848 hectares, 315 hectares 
and 16 hectares respectively. While the areal extent of 
maize has declined by 5 hectares, barley 61 hectares, Jwar 
329 hectares, bajra 54 hectares, pulses 282 hectares, and 
oil seeds 9 hectares. As against this in 1976-77, production 
of wheat has raised by 27617 quintals, rice 8196 quintals and 
pulses 15896 quintals. While the production of maize, oil 
seeds and cash crops shows a declining trend by the magnitude 
of 53 quintals, 239 q'*^ "tals and 56472 quintals. In the year 
1978-79, production o-f v^ -heat, rice, bajra, pulses, oil seeds 
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and cash crops have enhanced by 31264 quintals, 21957 quintals, 
17 quintals, 2409 quintals, 461 quintals and 61760 quintals 
respectively. While the production of maize has declined by 
8 quintals, barley 4934 quintals and Jwar 2792 quintals. In 
the year 1980-81, production of all the crops grown in the 
block shows a rising trend except pulses and cash crops of 
which the production have declined by 13234 quintals and 
130512 quintals respectively. Production of wheat has raised 
by 9180 quintals,rice 509O quintals, maize 25 quintals, barley 
732 quintals, Jwar 3921 quintals, bajra 318 quintals ana 
oil seeds 238 quintals. In the year 1982-83, production of 
wheat has raised by 23674 quintals, rice 29083 quintals, 
maize 104 quintals, pulses 36269 quintals, oil seeds 1017 
quintals and cash crops 161302 quintals. While the production 
of barley, Jwar and bajra shows a declining trend by the 
magnitude of 5704 quintals, 5145 quintals and 157 quintals 
respectively. Finally in the year 1984-85, production of 
wheat, rice, barley and Jwar shows a rising trend by the 
magnitude of 57174 quintals, 6378 quintals, 5321 quintals 
and 463 quintals respectively. While the production of 
maize has declined by 50 quintals, bajra 493 quintals, pulses 
609 quintals, 5 quintals and cash crops 7059 quintals. 
Hasva: 
From 1974-75 to 1976-77 in Hasva block the a rea l 
extent of wheat, r i c e and cash crops have decreased by 
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579 hectares, 2255 hectares and 151 hectares respectively• 
V/hile the areal extent of maizeh^is raised by 1 hectare, 
pulses 697 hectares and oil seeds 109 hectares. In the 
year 1978-79# araal extent of wheat has raised by 978 hectares, 
rice 129 hectares, bajra 28 hectares and oil seeds 6 hect-
ares* While the area under maize cultivation has declined by 
A hectares, barley 631 hectares, Jwar US hectares, pulses 9 
hectares and cash crops 32 hectares. In the year 1980-81, 
areal extent of all the crops grown in the block shows a 
declining trend except ;)war and pulses of which the area 
under cultivation have decreased by 383 hectares and 2088 
hectares respectively. Area under wheat cultivation has 
declined by 2998 hectares, rice 1424 hectares, maize 1 hect-
ares, barley 6l1 hectares, bajra 170 hectares, oil seeds 4 
hectares and cash crops 48 hectares. In the year 1982-83 
areal extent of wheat, maize, ;)war, bajra, pulses, oil seeds 
and cash crops shows a rising trend by the magnitude of 
5056 hectares, 6 hectares, 190 hectares 15 hectares, 3487 
hectares, 148 hectares and 13 hectares respectively. While 
the area under rice cultivation has decreased by 1147 hectares 
and barley 74 hectares, In the year 1984-85, areal extent 
of all the crops grown in the block shows a decreasing trend 
except wheat and cash crops of which the area under culti-
vationhave raised by 970 hectares and 6 hectares respectively. 
Area under rice cultivation has decreased by 465 hectares, 
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barley 32 hectares, >rar 928 hectares, bftjra 15 hectares, 
pulses 201 hectares and oil seeds 34 hectares. Whereas 
the area under maize cultivation has not undergone any 
change during this period. As against this in 1976-77, pro-
duction of maize has raised by 38 quintals, pulses 15728 
quintals and oil seeds 126 quintals. Vfhile the production 
of wheat, rice and cash crops shows a declining trend by 
the magnitude of 3354 quintals, 2207 quintals and 34646 quin-
tals respectively. In the year 1978-79, production of wheat 
rice, bajra, pulses, oil seeds and cash crops shows a rising 
trend by 29333 quintals, 23014 quintals, 252 quintals, 1807 
quintals, 431 quintals and 8659 quintals, respectively. While 
the production of maize has declined by 37 quintals, barley 
6172 quintals and Jwar 3386 quintals. In the year 1980-81 
production of wheat, rice, jwar and pulses shows a rising 
trend by 9544 quintals, 10927 quintals, 8607 quintals and 
5807 quintals respectively. While the production of maize hajs 
declined by 6 quintW-s, barley 1357 quintals, bajra 1374 quin-
tals, oil seeds 167 quintals and cash crops 76544 quintals. 
In the year 1982-83, production of all the crops grown in the 
block shows a risihg trend except barley and jwar of which 
the production have decreased by 1489 quintals and 5569 quin-
tals respectively. Production of wheat has raised by 22300 
quintals, rice 7948 quintals, maize 91 quintals, bajra 210 
quintals, pulses 3749' lintals, oil seeds 722 quintals and 
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cash crops 77835 quintals. Finally in the year 198^-85, 
production of wheat, maize, barley and pulses have enhanced 
by 57077 quintals 13 quintals, 8323 quintals and 7833 quin-
tals respectively. While the production of rice has declined 
by A656 quintals, jwar 3665 quintals, bajra 139 quintals, oil 
seeds 5 quintals and cash crops 5030 quintals. 
Asother: 
From 1974-75 to 1976-77 in Asother block the areal 
extent of wheat, maize and cash crops shows a declining 
trend by 86 hectares, 1 hectare and 144 hectares respectively. 
While the area under rice has increased by 193 hectares, pulses 
1900 hectares and oil seeds 4 hectares. In the year 1978-79, 
areal extent of wheat - increased by 1691 hectares, rice 188 
hectares, Jwar 561 hectares, pulses 137 hectares, oil seeds 
137 hectares and cash crops 27 hectares. While the area 
under maize cultivation has declined by 1 hectare, barley 362 
hectares and bajra 188 hectares. In the year 1980-81, areal 
extent of wheat, rice, maize, barley, bajra and pulses shows 
a rising trend by the magnitude of 1880 hectares, 681 hectares, 
5 hectares, 395 hectares, 91 hectares and 386 hectares respect-
ively. While the area under Jwar cultivation has declined 
by 363 hectares, oil seeds 144 hectares and cash crops 76 
hectares. In 1982-83, areal extent of wheat, rice, barley 
and cash crops shows a declining trend by 357 hectares, 321 
hectares, 258 hectares and 11 hectares respectively. While 
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the area under Jwar cultivation has raised by 73 hectares, 
bajra 28 hectares, pulses 7890 hectares and oil seeds 248 
hectares* Whereas the areal extent of maize has undergone 
no change during this period. In the year 1984-85, area 
under wheat, pulses, oil seeds and cash crops shows a rising 
trend hy the magnitude of 1231 hectares, 1515 hectares, 16 
hectares and 61 hectares respectively. While the areal 
extent of rice shows a declining trend by 86 hectares, maize 
3 hectares, barley 244 hectares, Jwar 303 hectares and ba;jra 
669 hectares. As against this in 1976-77, production of 
wheat, rice, maize and pulses have enhanced by 4883 quintals, 
11207 quintals, 14 quintals and 40700 quintals respectively. 
While the production of oil seeds has decreased by 377 quin-
tals and cash crops 35523 quintals. In the year 1978-79, 
production of wheat, rice, pulses, oil seeds and cash crops 
have enhanced by 35133 quintals, 15141 quintals, 7957 quintals, 
1045 quintals and 24716 quintals respectively. While the 
production of maize has declined by 8 quintals, barley 7608 
quintals, Jwar 381 quintals and bajra 1249 quintals. In 
1980-81, production of wheat has raised by 14426 quintals, 
rice 4560 quintals, maize 57 quintals, barley 4623 quintals, 
Jwar 5261 quintals and bajra 2683 quintals. While the pro-
duction of pulses, oil seeds and cash crops shows a declin-
ing trend by the magnitude of 28609 quintals, 844 quintals 
and 70647 quintals rf *"-"^ tively. In the year 1982-83, 
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production of all the crops grown in the block shows a 
rising trend except barley and Jwar, of which the produc-
tion have declined by 1811 quintals and 8509 quintals respect-
ively. Production of wheat has raised by 429A quintals, rice 
9678 quintals, maize 26 quintals, bajra 3^74 quintals, pulses 
96562 quintals, oil seeds 1264 quintals and cash crops 46851 
quintals. Finally in the year 1984-85, production of all the 
crops grown in the block shows a rising trend except maize 
and bajra of which the production have declined by 26 quintals 
and 6216 quintals respectively. Production of wheat has 
raised by 64937 quintals, rice 4986 quintals, barley 8622 
quintals, jwar 2195 quintals, pulses 17455 quintals, oil 
seeds 180 quintals and cash crops 20074 quintals. 
Hathgaon; 
In this block from 1974-75 to 1976-77 areal extent 
of wheat, pulses and cash crops have decreased by 663 hect-
ares, 589 hectares and 98 hectares respectively. While the 
area under rice cultivation has raised by 20 hectares, maize 
3 hectares and oil seeds 9 hectares. In 1978-79» areal 
extent of wheat has raised by 627 hectares, maize 3 hectares, 
Jwar 122 hectares and cash crops 20 hectares. While the 
area under rice cultivation has declined by 45 hectares, 
barley 173 hectares, bajra 225 hectares, pulses 21 hectares 
and oil seeds 1 hectare. In the year 1980-81, areal extent 
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of wheathaa raised by 1128 hectares, rice 1139 hectares, 
bajra 97 hectares pulses 25 hectares and oil seeds 14 hect-
ares. While the area under maize, barley, Jwar and cash 
crops shows a declining trend by the magnitude of 8 hectares, 
765 hectares, 482 hectares and 96 hectares respectively. In 
1982-83t areal extent of wheat, rice, maize, Jwar, pulses and 
oil seeds have increased by 2060 hectares, 1030 hectares, 7 
hectares, 430 hectares 2228 hectares and 65 hectares respect-
ively. While the area under barley cultivation has declined* 
by 1238 hectares, baJra 210 hectares and cash crops 46 hect-
ares* In the year 1984-85, areal extent of wheat shows a 
rising trend by the magnitude of 687 hectares, rice 292 
hectares, pulses 110 hectares and cash crops 99 hectares. 
While the area under cultivation of maize, barley, jwar, 
baJra and oSk seeds shows a declining trend by the magnitude 
of 1 hectare, 249 hectares, 277 hectares, 41 hectares and 
1 hectare respectively. As against this in 1976-77, produc-
tion of all the crops shows a rising trend except cash crops 
of which the production has declined by 19887 quintals. Pro-
duction of wheat has raised by 621 quintals, rice 9188 quin-
tals, maize 53 quintals, pulses 674 quintals and oil seeds 
89 quintals. In the year 1978-79, production of all the 
crops of the block shows a rising trend except, Jwar and 
baJra of which the production have declined by 1884 quintals 
and 1795 quintals respectively. Production of wheat has 
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raised by 14662 quintals, rice 11683 quintals, maize 33 
quintals, barley 490 quintals, pulses 1640 quintals, oil 
seeds 118 quintals and cash crops 26894 quintals. In the 
year 1980-81, production of wheat, rice, barley, Jwar, bajra 
and oil seeds have enhanced by 73093 quintals, 10172 quintals, 
1780 quintals, 584 quintals, 1188 quintals and 19 quintals 
respectively. While the production of maize, pulses and 
cash crops shows a declining trend by the magnitude of 77 
quintals, 12497 quintals and 89920 quintals respectively. In 
the year 1982-83* production of wheat, rice, maize, pulses, 
oil seeds and cash crops shows a rising trend by 36818 quin-
tals, 28143 quintals, 101 quintals, 30279 quintals, 301 quin-
tals and 46066 quintals respectively. While the production 
of barley has decreased by 14190 quintals, Jwar 1699 quintals 
and bajra 1466 quintals respectively. Finally, in the year 
1984-85» production of wheat, rice, Jwar, oil seeds and cash 
crops shows a rising trend by the magnitude of 42811 quintals, 
5532 quintals, 621 quintals, 70 quintals and 31016 quintals 
respectively. While the production of barley has decreased by 
1747 quintals, quintals, bajra 341 quintals and pulses 1195 
quintals respectively. Whereas the production of maize has 
undergone no change during this period, 
Airavan; 
From 1974-75 to 1976-77 i n t h i s block a rea l extent 
of a l l the crops grown shows a dec l in ing t rend except r i c e 
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and maize, of which area under cultivation have decreased 
by 3184 hectares and 2 hectares respectively. Area under 
wheat cultivation has decreased by 3130 hectares, pulses 
2570 hectares, oil seeds 14 hectares and cash crops 55 hect-
ares. In the year 1978-79, areal extent of wheat, rice, 
maize, Jwar, pulses and oil seeds have increased by the magni-
tude of 685 hectares, 631 hectares, 1 hectare, 304 hectares, 
180 hectares and 1 hectare respectively. While the area 
under barley has decreased by 174 hectares, bajra 96 hectares 
and cash crops 19 hectares. In the year 1980-81, areal 
extent of wheat, rice and oil seeds shows a rising trend 
by 694 hectares, 1336 hectares and 3 hectares respectively. 
While the areal extent of maize has declined by 6 hectares, 
barley 729 hectares, Jwar 66 hectares, bajra 90 hectares, 
pulses 17 hectares and cash crops 105 hectares. In the year 
1982-83, areal extent of wheathas increased by 2173 hectares, 
maize 5 hectares, Jwar 328 hectares, pulses 2555 hectares, 
oil seeds 99 hectares and cash cjTops 16 hectares. While the 
area under rice, barley and bajrah&ve decreased by 1497 hect-
ares, 975 hectares and 48 hectares respectively. In the 
year 1984-85, areal extent of wheat, rice, oil seeds and 
cash crops shows an increasing trend by 1713 hectares, 1815 
hectares, 4 hectares and 49 hectares respectively. While 
the area under maize, barley, Jwar, bajra and pulses have 
decreased by 1 hectares, 705 hectares, 666 hectares, 15 
hectares and 281 hectares respectively. As against this in 
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1976-77, production of wheat, oil seeds and cash crops 
shows a declining trend by 38035 quintals, 160 quintals 
and 8439 quintals respectively. Whereas the production 
of rice has raised by 38194 quintals, maize 42 quintals and 
pulses 7980 quintals. In the year 1978-79, production of 
all the crops grown in the block shows a rising trend, 
except bajra of which the production has declined by 722 
quintals. Production of wheat has raised by 16971 quintals, 
rice 24891 quintals, maize 13 quintals, barley 65 quintals, 
Jwar 712 quintals, pulses 3100 quintals, oil seeds 84 quin-
tals and cash crops 8462 quintals. In the year 1980-81, 
production of wheat, rice, barley and Jwar shows a rising 
trend by the magnitude of 9353 quintals, 10814 quintals, 
2046 quintals and 2467 quintals respectively. Whereas the 
production of maize has declined by 58 quintals, bajra 387 
quintals, pulses 9276 quintals, oil seeds 15 quintals and 
cash crops 69609 quintals. In the year 1982-83 production 
of wheat has enhanced by 35755 quintals, maize 75 quintals, 
bajra 117 quintals, pulses 29824 quintals, oil seeds 370 
quintals and cash crops 43607 quintals. While the production 
of rice has declined by 75 quintals, barley 11414 quintals 
and Jwar 1215 quintals. Finally in the year 1984-85* produc-
tion of wheat has raised by 66271 quintals, rice 26934 quin-
tals, oil seeds 175 quintals and cash crops 15917 quintals. 
While the production o"' ^ aize, barley, Jwar, bajra and 
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pulses shows a declining trend by the magnitude of 1 
quintal, 3568 quintals, 3178 quintals, 50 quintals and 
2280 quintals respectively, 
Vi.laypurt 
In this block from 1974-75 to 1976-77,areal extent 
of wheat, rice, oil seeds and cash crops shows a declining 
trend by 5633 hectares, 509 hectares, 1034 hectares and 
85 hectares respectively. Whereas the area under maize 
cultivation has increased by 2 hectares and pulses 269 hect-
ares. In the year 1978-79, areal extent of wheat, ^ war, 
bajra, pulses, oil seeds and cash crops have increased by 
630 hectares, 379 hectares, 99 hectares, 164 hectares, 17 
hectares and 118 hectares respectively. While the area 
under rice cultivation ha^ decreased by 124 hectares, maize 
2 hectares and barley 151 hectares. In 1980-81, area under 
wheat cultivation has increased by 819 hectares, rice 549 
hectares, maize 3 hectares, pulses 60 hectares and oil seeds 
27 hectares. Whereas the areal extent of barley has declined 
by 176 hectares, Jwar 318 hectares and bajra 208 hectares. 
In the year 1982-83, areal extent of all the crops grown 
in the block shows an increasing trend except, rice and 
barley of which the area under cultivation has decreased 
by 27 hectares and 589 hectares respectively. Area under 
wheat cultivation has increased by 533 hectares, maize 3 
hectares, Jwar 948 hectares, bajra 24 hectares, pulses 6993 
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hectares, oil seeds 107 hectares and cash crops 158 hectares. 
In 1984-85, areal extent of wheat has increased by 123B hect-
ares, rice 517 hectares, oil seeds 70 hectares and cash crops 
50 hectares* Whereas the areal extent of maize has decreased 
by 5 hectares, barley 579 hectares, Jwar 1215 hectares, bajra 
27 hectares and pulses 138 hectares. As against this in 
1976-77, production of wheat shows a declining trend by the 
magnitude of 71399 quintals, oil seeds 5549 quintals and 
cash crops 12493 quintals. While the production of rice, 
maize and pulses shows a rising trend by 2776 quintals, 43 
quintals and 19280 quintals respectively. In the year 1978-79 
production of wheat has enhanced by 15066 quintals, rice 7758 
quintals, bajra 1093 quintals, pulses 8059 quintals, oil seeds 
222 quintals and cash crops 72183 quintals. Whereas the 
production of maize has declined by 18 quintals, barley 4679 
quintals and Jwar 1506 quintals. In 1980-81, production of 
wheat has increased by 2546 quintals, rice 4130 quintals, 
maize 35 quintals, barley 3709 quintals, Jwar 5048 quintals 
and oil seeds 53 quintals. While the production of bajra 
has declined by 78 quintals, pulses 28701 quintals and cash 
crops 167364 quintals. In the year 1982-83, production of 
all the crops grown in the block shows a rising trend except 
barley and Jwar of which the production have declined by 7129 
quintals and 2063 quin-^ els respectively. Production of 
wheat has raised by 20964 quintals, rice 9281 quintals, maize 
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62 quin ta ls , bajra 2971 quinta ls , pulses 88860 quinta ls , 
o i l seeds 382 quintals and cash crops 15090 quinta ls . 
Finally in the year 1984-85» production of wheat, r i c e , 
bar ley, bajra, o i l seeds and cash crops have enhanced by 
46007 quintals , 8088 quintals , 5473 quintals , 296 quintals , 
585 quintals and 7950 quintals respectively. While the 
production of maize has declined by 50 quintals , jwar 4238 
quintals and pulses 5196 quinta ls . 
Iftiata: 
In this block from 1974-75 to 1976-77, areal extent 
of all the crops grown in the block shows a decreasing 
trend except pulses of which area under cultivation has increa-
sed by 835 hectares. Area under wheat cultivation has dec-
reased by 35 hectares, rice 3077 hectares, maize 16 hectares, 
oil seeds 1105 hectares and cash crops 325 hectares. In the 
year 1978-79t area under wheat cultivation has raised by 1386 
hectares, rice 486 hectares, pulses 56 hectares, oil seeds 
32 hectares and cash crops 442 hectares. While the areal 
extent of maize has decreased by 5 hectares, barley 240 hect-
ares, Jwar 137 hectares and ba^ra 97 hectares. In the year 
1980-81, areal extent of wheat, rice, maize, jwar and pulses 
shows a rising trend by 511 hectares, 660 hectares, 1 hectare, 
137 hectares and 96 hectares. While the area under barley 
cultivation has decreased by 223 hectares, bajra 79 hectares, 
oil seeds 3 hectares, and cash crops 933 hectares. In 
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1982-83» areal extent of wheat has increased by 3h2 hectares, 
bajra 121 hectares, pulses 5610 hectares, oil seeds 105 hec-
tares and cash crops 1069 hectares. While the area under 
rice cultivation has decreased by 55 hectares, maize 2 hectares 
barley 332 hectares and Jwar 135 hectares. In the year 198A-85f 
areal extent of wheat has decreased by 4345 hectares, rice 200 
hectares, maize 1 hectare, barley 224 hectares, Jwar 284 hect-
ares and baJra 14 hectares. While the areal extent of pulses, 
oil seeds and cash crops have increased by 3460 hectares, 23 
hectares and 46 hectares respectively. As against this in 
1976-77» production of all the crops grown in the block shows 
a declining trend except, pulses of which the production has 
raised by 2544 quintals. Production of wheat has declined 
by 550 quintals, rice 13706 quintals, maize 96 quintals, oil 
seeds 5820 quintals and cash crops 58771 quintals. In 1978-79 
production of wheathas raised by 27122 quintals, rice 20680 
quintals, pulses 3855 quintals, oil seeds 207 quintals and 
cash crops 248268 quintals. While the production of maize 
barley, Jwar and bajrahave declined by 47 quintals, 2544 
quintalst 1742 quintals and 660 quintals respectively. In 
the year 1980-81, production of wheathas raised by 8l6l 
quintals, rice 3691 quintals, maize 18 quintals, barley 579 
quintals, ;)war 6172 quintals and baJra 159 quintals. While 
the production of pulses, oil seeds and cash crops have dec-
lined by the magnitude of 15937 quintals, 5.1 quintals and 
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and 5368OO quintals respectively. In the year 1982-83t 
production of wheat has raised by 9131 quintals, rice 9848 
quintals, ba;3ra 2561 quintals, pul'ses 60828 quintals, oil 
seeds 396 quintals and cash crops 602312 quintals. While 
the production of maize has decreased by 6 quintals, barley 
5349 quintals and ;)war 6917 quintals. Finally in the year 
198A-85, production of wheat has decreased by 63310 quintals, 
maize 4 quintals and cash crops 27165 quintals. While the 
production of rice has raised by 4489 quintals, barley 5208 
quintals, jwar 608 quintals, bajra 136 quintals, pulses 45645 
quintals and oil seeds 280 quintals. 
Chailt 
From 1974-75 to 1976-77, in Chail block, the areal 
extent of wheat, rice and pulses shows an increasing trend 
by the magnitude of 669 hectares, 306 hectares and 466 hect-
ares respectively. Whereas the area under maize cultivation 
has decreased by 4 hectares, oil seeds 17 hectares and cash 
crops 50 hectares. In 1978-79, areal extent of wheat, maize, 
bajra, pulses, oil seeds and cash crops shows a rising trend 
by the magnitude of 182 hectares, 5 hectares, 36 hectares 
67 hectares, 9 hectares and 38 hectares and 38 hectares respect-
ively. While the area under rice cultivation has declined by 
18 hectares, barley 131 hectares and Jwar 126 hectares. In 
1980-81, areal extent of wheat, pulses, oil seeds and cash 
crops shows a rising trend by 1558 hectares, 394 hectares, 
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6 hectares and 21 hectares respectively. Whereas the area 
under rice cultivation has decreased by 61 hectares, maize 
1 hectares, barley 481 hectares, jwar 14 hectares and bajra 
303 hectares. In the year 1982-83, area under wheat has 
increased by 271 hectares, rice 419 hectares, jwar 26 hectares 
pulses 4626 hectares and oil seeds 5 hectares. While the 
areal extent of maize has decreased by 5 hectares, barley 334 
hectares, bajra 44 hectares and cash crops 26 hectares. In 
the year 1984-85, areal extent of wheat has increased by 788 
hectares, rice 495 hectares, maize 3 hectares and oil seeds 
2 hectares. While the area under barley has decreased by 123 
hectares, Jwar 60 hectares, bajra 29 hectares, pulses 869 
hectares and cash crops 7 hectares. As against this in 1976-77, 
production of wheat, rice and pulses shows a rising trend 
by the magnitude of 13887 quintals, 3181 quintals and 21420 
quintals respectively. While the production of maize has 
declined by 11 quintals, oil seeds 100 quintals and cadi crops 
15097 quintals. In the year 1978-79, production of wheat, 
rice, maize, oil seeds and cash crops have enhanced by 8665 
quintals, 15467 quintals, 51 quintals, 66 quintals and 20781 
quintals respectively. While the production of barley has 
declined by 3646 quintals, Jwar 4031 quintals, bajra 6687 
quintals and pulses 4396 quintals. In the year 1980-81, 
production of wheat has raised by 21216 quintals, pulses 7699 
quintals and oil seeds 4 quintals. Whereas the production of 
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rice has decreased by 365 quintals, maize 8 quintals, barley 
279A quintals, Jwar 659 quintals, bajra 784 quintals and 
cash crops 21018 quintals. In 1982-83, production of all 
the crops grown in the block shows a rising trend except 
maize and barley of which the production have declined by 
12 quintals and 3586 quintals respectively. Production of 
wheat has raised by 6491 quintals, rice 8463 quintals, jwar 
5899 quintals, bajra 813 quintals, pulses 25779 quintals, 
oil seeds 25 quintals and cash crops 19267 quintals. Finally 
in the year 1984-85, production of all the crops grown in 
the block shows a rising trend except Jwar and cash crops 
of which the production have declined by 3305 quintals and 
6301 quintals respectively. Production of wheat has raised 
by 32878 quintals, rice 11246 quintals, maize 91 quintals, 
barley 4994 quintals, maize 91 quintals, barley 4994 quintals, 
bajra 1150 quintals, pulses 22704 quintals and oil seeds 126 
quintals, 
Nevada; 
From 1974-75 to 1976-77 in Nevada block a rea l extent 
of wheat has decreased by 2221 h e c t a r e s , pu lses 348 h e c t a r e s , 
o i l seeds 25 hec ta res and cash crops 8 h e c t a r e s . Whereas 
the area under r i c e c u l t i v a t i o n has ra i sed by 910 hec ta res 
and maize 6 h e c t a r e s . In the year 1978-79, a rea l extent 
of wheat, r i c e , maize, ba.jra, p u l s e s , o i l seeds and cash 
crops have increased by '""15 hec t a r e s , 212 hec t a r e s , 10 hec t -
a r e s , 348 hec t a r e s , 90 hec t a r e s . 3 hec ta res and 76 hectares 
29;; 
respectively. While the area under barley cultivation 
has decreased by 490 hectares and 69 hectares. In the 
year 1980-81, areal extent of wheathas raised by 508 
hectares, rice 2 hectares, barley 401 hectares, pulses 561 
hectares, and oil seeds 17 hectares. While the area under 
maize cultivationhas decreased by 20 hectares, Jwar 14 hect-
ares, bajra 893 hectares and cash crops 86 hectares. In 
the year 1982-83, areal extent of wheathas increased by 558 
hectares, rice 215 hectares, maize 6 hectares, pulses 4829 
hectares, oil seeds 13 hectares and cash crops 68 hectares. 
While the area under barley cultivationhas decreased by 855 
hectares, i)war 5 hectares and bajra 242 hectares. In the 
year 1984-85, areal extent of wheathas increased by 1202 
hectares, rice 484 hectares and oil seeds 1 hectare. Whereas 
the areal extent of maize, barley, Jwar, bajra, pulses and 
cash crops have decreased by 20 hectares, 688 hectares, 119 
hectares, 68 hectares, 560 hectares and 11 hectares respect-
ively. Aa against this in 1976-77, production of wheat has 
declined by 13085 quintals, oil seeds 165 quintals and cash 
crops 798 quintals. While the production of rice has enhanced 
by 7984 quintals, maize 124 quintals and pulses 19844 quin-
tals. In the year 1978-79, production of wheat has raised 
by 16176 quintals, rice 17686 quintals, maize 104 quintals, 
oil seeds 57 quintals and cash crops 44933 quintals. While 
the production of barley, Jwar, bajra and pulses shows a 
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declining trend by the magnitude of 8534 quintals, 5151 
quintals, 8907 quintals and 8177 quintals respectively. 
In 1980-81, production of wheat has raised by 6750 quintals, 
rice 412 quintals, barley 10890 quintals, pulses 10617 quin-
tals and oil seeds 46 quintals* Whereas the production of 
maize, jwar, bajra and cash crops shows a declining trend 
by the magnitude of 185 quintals, 993 quintals, 3769 quin-
tals and 76338 quintals respectively. In the year 1982-83, 
production of all the crops grown in the block shows a rising 
trend except, barley and pulses of which the production have 
declined by 17873 quintals and 47180 quintals respectively. 
Production of wheat has raised by 10047 quintals, rice 5926 
quintals, maize 189 quintals, Jwar 8811 quintals, bajra 
27 quintals, oil seeds 66 quintals and cash crops 69856 quin-
tals. Finally in the year 1984-85, production of wheat has 
raised by 55488 quintals, rice 11036 quintals, barley 401 
quintals, bajra 1474 quintals, pulses 97385 quintals and 
oil seeds 209 quibntals. While the production of maize, jwar 
and cash crops have decreased by 220 quintals, 5324 quintals 
and 13867 quintals respectively. 
Muratgan.1: 
In t h i s block from 1974-75 to 1976-77, area under 
wheat c u l t i v a t i o n has increased by 209 hec t a r e s , r i c e 773 
h e c t a r e s , and pulses '••'^/^ h e c t a r e s . While the a rea l extent 
29o 
ol oil seeds has decreased by 3 hectares and cash crops 
196 hectares. Whereas the area under maize cultivation 
has not undergone any change during this period. In 
the year 1978-79, area under wheat cultivation has increased 
by 318 hectares, bajra 1CX) hectares, pulses 33 hectares, 
oil seeds 53 hectares and cash crops 2 hectares. Whereas 
the areal extent of rice has decreased by 335 hectares, 
maize 1 hectares, barley 131 hectares and Jwar 112 hectares. 
In the year 1980-81, areal extent of wheat has increased by 
A24 hectares, rice 32 hectares, maize 3 hectares, barley 
86 hectares and pulses 102 hectares. Whereas the areal 
extent of Jwar, bajra, oil seeds and cash crops shows a 
declining trend by the magnitude of 14 hectares, 35 hectares, 
32 hectares and 3 hectares respectively. In the year 1982-83 
area under wheat, rice, pulses, oil seeds and cash crops cul-
tivation have increased by 1014 hectares, 302 hectares, 3035 
hectares, 37 hectares and 10 hectares respectively. While 
the areal extent of barley has decreased by 367 hectares, 
Jwar 121 hectares and bajra 174 hectares. Whereas the areal 
extent of maize has not undergone any change during this 
period. In the year 1984-85, area under wheat cultivation 
has Increased by 1168 hectares, rice 442 hectares, maize 2 
hectares and bajra 6 hectares. While the areal extent of 
barley, Jwar, pulses, oil seeds and cash crops have decreased 
by 766 hectares, 87 hectares, 293 hectares, 9 hectares and 
236 
7 hectares respectively. As against this in 1976-77, 
in the block the production of wheat, rice, maize and 
pulses have enhanced by 7116 quintals, 6918 quintals, 25 
quintals and 31044 quintals respectively. While the pro-
duction of oil seeds has decreased by 80 quintals and cash 
crops 56743 quintals. In the year 1978-79, production of 
wheat, rice, jwar, oil seeds and cash crops have raised 
by 6428 quintals, 11724 quintals, 4393 quintals, 386 quin-
tals and 6133 quintals respectively. While the production 
of maize has declined by 9 quintals, barley 2803 quintals, 
bajra 5892 quintals and pulses 5379 quintals. In 1980-81, 
production of all the crops grown in the block shows a 
rising trend except oil seeds and cash crops, of which the 
production have declined by 260 quintals and I636O quintals 
respectively. Production of wheat has raised by 5624 quintals, 
rice 744 quintals, maize 37 quintals, barley 4813 quintals, 
Jwar 760 quintals, bajra 915 quintals and pulses 1235 quin-
tals. In the year 1982-83, production of wheat has enhanced 
by 16096 quintals, rice 6789 quintals, maize 53 quintals, 
pulses 14552 quintals, oil seeds 222 quintals, and cash crops 
19147 quintals. While the production of barley has decreased 
by 9836 quintals and Jwar 5151 quintals. Whereas the pro-
duction of bajra has not undergone any change during this 
period. Finally in the year 1984-85, production of all the 
crops grown in the block shows a rising trend except barley 
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and cash crops, of which the production have declined by 
3269 quintals and 5384 quintals respectively. Production 
of wheat has raised by 35272 quintals, rice 10189 quintals 
maize 92 quintals, Jwar 3614 quintals, bajra 1456 quintals, 
pulses 57386 quintals and oil seeds 242 quintals. 
Kaushambl; 
In Kaushambi block from 1974-75 to 1976-77, a rea l 
extent of wheat has increased by 246 h e c t a r e s , r i c e 1496 
h e c t a r e s , o i l seeds 9 hec ta res and cash crops 341 hectares* 
Vfhlle the area under maize has decreased by 1 hectare and 
pulses 239 h e c t a r e s . In the year 1978-79, a rea l extent o l 
a l l the crops grown in the block shows a r i s i n g t rend . Area 
under wheat c u l t i v a t i o n has increased by 638 hec t a r e s , r i c e 
562 hec t a r e s , maize 1 hec t a r e s , bar ley 1 hec t a re , Jwar 213 
h e c t a r e s , ba j ra 218 hec t a r e s , pulses 175 hec t a r e s , o i l seeds 
74 hec ta res and cash crops 117 h e c t a r e s . In the year 1980-81 
area under wheat c u l t i v a t i o n has increased by 873 hectares 
and r i c e 279 h e c t a r e s . While the a rea l extent of ba r l ey , 
Jwar, ba j r a , pulses, o i l seeds and cash crops shows a d e c l i n -
ing t rend by the magnitude of 278 h e c t a r e s , 15 h e c t a r e s , 535 
h e c t a r e s , 533 hec t a r e s , 81 hectares and 207 hec ta res r e spec t -
i v e l y . Whereas the area under maize c u l t i v a t i o n has not 
undergone any change during t h i s per iod . In the year 1982-83 
a rea l extent of wheat has decreased by 149 h e c t a r e s , r i c e 956 
h e c t a r e s , bar ley 1052 h e c t a r e s , jwar 348 hectares and baj ra 
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12 hectares* While the area under pulses cultivation has 
raised by 3778 hectares, oil seeds 17 hectares and cash 
crops 17 hectares. Whereas the areal extent of maize has 
not undergone any change during this period. In the year 
198A-85» areal extent of wheat, rice, pulses and cash crops 
have increased by the magnitudeof 878 hectares, 1128 hectares, 
12 hectares and 106 hectares respectively. While the area 
under maize cultivation has decreased by 2 hectares, barley 
228 hectares, Jwar 115 hectares, bajra 47 hectares and oil 
seeds 12 hectares. As against this in 1976-77, production 
of all the crops grown in the block shows a rising trend. 
Production of wheat has raised by 8095 quintals, rice 12833 
quintals, maize 13 quintals, pulses 15370 quintals, oil seeds 
7 quintals and cash crops 96630 quintals. In the year 1978-79 
production of wheat, rice, maize, oil seeds and cash crops 
are raised by the magnitude of 12590 quintals, 25279 quin-
tals, 11 quintals, 477 quintals and 81785 quintals respect-
ively. While the production of barley has decreased by 1381 
quintals, Jwar 5280 quintals, bajra 4332 quintals and pulses 
3735 quintals. In the year 1980-81, production of wheat has 
raised by 11201 quintals, rice 3915 quintals and maize 6 quin-
tals. While the production of barley, Jwar, ba;}ra, pulses, 
oil seeds and cash crops shows a declining trend by 1743 
quintals, 1573 quintals, 2412 quintals, 12196 quintals, 484 
quintals and 147521 quintals respectively. . In 1982-83, 
production of wheat has declined by 156 quintals, rice 8155 
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quintals and barley 18376 quintals, Whereas the production 
of maize has raised by 42 quintals, Jwar 10434 quintals, bajra 
780 quintals, pulses 25420 quintals, oil seeds 68 quintals 
and cash crops 79366 quintals. Finally in the year 1984-85, 
production of all the crops grown in the block shows a ris-
ing trend except Jwar, of which the production has declined 
by 7074 quintals. Production of wheat has increased by 28646 
quintals, rice 20357 quintals, maize 10 quintals, barley 5180 
quintals, bajra 713 quintals, pulses 26099 quintals, oil seeds 
108 quintals and cash crops 23665 quintals. 
Man.ihanpurt 
In Manjhanpur block from 1974-75 to 1976-77, areal 
extent of all the crops grown in the block shows a declining 
trend except cash crops of which the area under cultivation 
has increased by 87 hectares. Area under wheat cultivation 
has decreased by 1283 hectares, rice 2092 hectares, maize 2 
hectares, pulses 370 hectares and oil seeds 5 hectares. In 
the year 1978-79, areal extent of all the crops grown in 
the block shows an increasing trend except barley of which 
the area under cultivation has decreased by 435 hectares. 
Areal extent of wheat, rice, maize, Jwar, bajra, pulses, 
oil seeds and cash crops have increased by 113 hectares,87 
hectares, 3 hectares, 63 hectares, 9 hectares, 24 hectares, 
4 hectares and 8 hectares respectively. In the year 1980-81 
areal extent of wheat has increased by 486 hectares, rice 
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722 hectares, maize 3 hectares, barley 289 hectares and 
cash crops 16 hectares. While the area under Jwar culti-
vation has decreased by 15 hectares, bajra 59 hectares, 
pulses 42 hectares and oil seeds A hectares. In the year 
1982-83» areal extent of all the crops grown shows an in-
creasing trend except jwar and cash crops of which the area 
under cultivation have decreased by 64 hectares and 27 hect-
ares respectively. Area under wheat cultivation has raised 
by 1509 hectares, rice 1464 hectares, maize 2 hectares, 
barley 716 hectares, bajra 2 hectares, pulses 3168 hectares 
and oil seeds 27 hectares. In the year 1984-85, area under 
wheat cultivation has increased by 378 hectares, rice 50 
hectares and cash crops 57 hectares. While the areal extent 
of maize, barley, Jwar, bajra, pulses and oil seeds have 
decreased by 4 hectares, 12336 hectares, 222 hectares, 21 
hectares, 124 hectares and 3 hectares respectively. As 
against this in the year 1976-77, production of wheat has 
raised by 21625 quintals, maize 7 quintals and cash crops 
26595 quintals. While the production of rice has declined 
by 16200 quintals, pulses 430 quintals and oil seeds 43 
quintals. In the year 1978-79, production of wheat, rice, 
maize, oil seeds and cash crops have enhanced by 4434 quintals, 
12542 quintals, 31 quintals, 44 quintals and 15256 quintals 
respectively. Whereas the production of barley has decreased 
by 6229 quintals, Jwar 2116 quintals, bajra 1271 quintals 
and pulses 1535 quintals. In the year 1980-81, production 
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of wheat has raised by 6058 quintals, rice 9725 quintals, 
maize 30 quintals and barley 3133 quintals. Whereas the 
production of Jwarhas decreased by 641 quintals, bajra 155 
quintals, pulses 1777 quintals, 34 quintals and cash crops 
34629 quintals. In 1982-83, production of all the crops 
grown in the block shows a rising trend except, barley and 
Jwar of which the production have decrease by 9567 quintals 
and 4398 quintals respectively. The production of wheat has 
enhanced by 29378 quintals, rice 5914 quintals, maize 4 quin-
tals, ba;)ra 110 quintals, pulses 19303 quintals, oil seeds 
141 quintals and cash crops 13719 quintals. 
Sarsavan: 
In this block from 1974-75 to 1976-77, area under 
all the crops grown in the block shows an increasing trend. 
Areal extent of wheat has increased by 536 hectares, rice 
814 hectares, maize 2 hectares, pulses 351 hectares, oil 
seeds 2 hectares and cash crops 569 hectares. In the year 
1978-79, area under all the crops grown in the block shows 
an increasing trend except, Jwar and baJra of which the 
area under cultivation have decreased by 139 hectares and 
11 hectares respectively, Areal extent of wheat has increased 
by 465 hectares, rice 873 hectares, maize 2 hectares, barley 
169 hectares, pulses 368 hectares, oil seeds 27 hectares and 
cash crops 245 hectares. In the year 1980-81, areal extent 
of all the crops grown In the block shows a declining trend, 
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except wheat of which the area under cultivation has 
Increased by 109 hectares. Areal extent of rice has dec-
reased by 666 hectares, maize 1 hectare, barley 123 hectares, 
Jwar 15 hectares, bajra 374 hectares, pulses 3^8 hectares, 
oil seeds 16 hectares and cash crops 460 hectares. In 
1982-83* area under wheat, rice, ba^ jra, pulses, oil seeds 
and cash crops have increased by 612 hectares, 608 hectares, 
358 hectares, 5641 hectares, 25 hectares and 264 hectares 
respectively. Whereas the areal extent of maize has decreased 
by 1 hectare, barley 790 hectares and Jwar 225 hectares. In 
the years 1984-85, area under wheat, rice, maize and cash 
crops shows an increasing trend by 1352 hectares, 715 hect-
ares, 2 hectares and 270 hectares respectively. Whereas the 
areal extent of barley has decreased by 146 hectares, Jwar 
82 hectares, bajra 400 hectares, pulses 608 hectares and oil 
seeds 5 hectares. As against this in 1976-77, the production 
of all the crops grown in the block shows a rising trend 
except oil seeds of which the production has decreased by 36 
quintals. The production of wheat has raised by 11234 quintals, 
rice 7230 quintals, maize 45 quintals, pulses 24861 quintals 
and cash crops 171438 quintals. In the year 1978-79, produc-
tiori of wheat has decreased by 12256 quintals, jwar 10759 
quintals and bajra 7083 quintals. Whereas production of 
rice has raised by 26039 quintals, maize 21 quintals, barley 
1254 quintals, pulses 735 quintals, oil seeds 214 quintals 
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and cash crops 147384 quintals. In 1980-81, production 
of all the crops grown in the block shows a declining 
trend except wheat of which the production has raised by 
1031 quintals. Production of rice has decreased by 7684 
quintals, maize 10 quintals, barley 29 quintals, ^war 2005 
quintals, badra 1247 quintals, pulses 19662 quintals, oil 
seeds 140 quintals and cash crops 280301 quintals. In 
1982-83, production of all the crops grown in the block 
shows a rising trend except barley of which the production 
has decreased by 14894 quintals. Production of wheat has 
raised by 10621 quintals, rice 11096 quintals, maize 50 
quintals, Jwar 16143 quintals, bajra 3586 quintals, pulses 
47077 quintals, oil seeds 118 quintals and cash crops 206647 
quintals. Finally in the year 1984-85, production of all 
the crops grown in the block shows a rising trend except 
Jwar and bajra of which the production have decreased by 
1959 quintals and 1477 quintals respectively. The produc-
tion of wheat has raised by 39006 quintals, rice 14741 quin-
tals, maize 92 quintals, barley 5062 quintals, pulses 31703 
quintals, oil seeds 195 quintals and cash crops 64373 quin-
tals. 
Kara: 
In t h i s block from 1974-75 to 1976-77, area under 
wheat c u l t i v a t i o n he-^  ^--reased by 3228 h e c t a r e s , r i c e 724 
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hectarest maize 5 hectares and pulses 44 hectares. Whereas 
the areal extent of oil seeds and cash crops have decreased 
by 6 hectares and 60 hectares respectively. In the year 
1978-79» areal extent of wheat has increased by 860 hectares, 
rice 309 hectares, Jwar 345 hectares, pulses 109 hectares 
and oil seeds 3 hectares. Whereas the area under maize 
cultivation has decreased by 25 hectares, barley 355 hectares, 
bajra 152 hectares and cash crops 14 hectares. In the year 
1980-81, area under wheat, ;3war, pulses and cash crops have 
decreased by 90 hectares, 15 hectares, 143 hectares and 4 
hectares respectively. Whereas the areal extent of rice, 
maize, barley, bajra and oil seeds shows a rising trend 
by 252 hectares, 2 hectares, 9 hectares, 54 hectares and 
31 hectares respectively. In 1982-83, area under wheat 
cultivation has raised by 695 hectares, maize 17 hectares, 
pulses 2719 hectares and oil seeds 136 hectares. Whereas 
the areal extent of rice has decreased by 263 hectares, barley 
328 hectares, Jwar 1315 hectares, bajra 275 hectares and 
cash crops I6 hectares. Finally in the year 1984-85, areal 
extent of all the crops grown in the block shows an increas-
ing trend except barley and bajra, of which the area under 
cultivation have decreased by 417 hectares and 185 hectares 
respectively. Area under wheat cultivation has increased by 
796 hectares, rice 2065 hectares, maize 11 hectares, jwar 
900 hectares, pulses 1 hectares, oil seeds'13 hectares and 
cash crops 24 hectares. As against this in 1976-77, produc-
tion of wheat has raised by 28307 quintals, rice 6410 quintals. 
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maize 120 quintals and pulses 14212 quintals. Whereas 
the production of oil seeds and cash crops have decreased 
by 76 quintals and 16972 quintals respectively. In the 
year 1978-79» production of wheat, rice, oil seeds and 
cash crops shows a rising trend by 17903 quintals, 17091 
quintals, 72 quintals and 438 quintals respectively, '/^ ere-
as the production of maize has decreased by 2A6 quintals, 
barley 5978 quintals, Jwar IO96 quintals, bajra 7085 quin-
tals and pulses 3050 quintals. In the year 1980-81, produc-
tion of wheat has decreased by 2808 quintals, jwar 977 quin-
tals, pulses 4168 quintals and cash crops 13932 quintals. 
Whereas the production of rice, maize, barley, bajra and 
oil seeds shows a rising trend by 3435 quintals, 20 quintals, 
2027 quintals, I3I6 quintals and 96 quintals respectively. 
In 1982-83, production of wheat, maize, pulses, oil seeds 
and cash ciK>ps shows a rising trend by 1501O quintals, 314 
quintals, 11260 quintals 475 quintals and 6364 quintals 
respectively. Whereas the production of rice has decreased 
by 367 quintals, barley 8864 quintals, Jwar 6835 quintals 
and bajra 849 quintals. Finally in the year 1984-85, produc-
tion of all the crops grown in the block shows a rising trend 
except wheat and bajra, of which the production have decreas-
ing by 304710 quint?"- and 250 quintals respectively. The 
production of rice har. increased by 32590 quintals, maize 
332 quintals, barley ''242 quintals, Jwar 7584 quintals, 
pulses 24795 quintals, oil seeds 1063 quintals and cash crops 
30C 
6764 quinta ls , 
Slrathu; 
In this block from 1974-75 to ^^1^-11^ areal extent 
of wheat has increased by 250 hectares, rice 712 hectares, 
pulses 281 hectares and cash crops 39 hectares. Whereas 
the area under maize cultivation has decreased by 8 hect-
ares* Areal extent of oil seeds does not show any change 
during this period. In 1978-79, areal extent of wheat, 
rice, maize, bajra, oil seeds and cash crops shows an 
increasing trend by 561 hectares, 372 hectares, 2 hectares, 
148 hectares, 9 hectares, and 30 hectares respectively. 
Whereas the area under barley cultivation has decreased by 
226 hectares, jwar 122 hectares and pulses 45 hectares. In 
1980-81, areal extent of all the crops grown in the block 
showjs a declining trend except rice and cash crops of which 
the area under cultivation have increased by 37 hectares 
and 2 hectares respectively. Areal extent of wheat has 
decx*eaaed by 190 hectares, maize 3 hectares, barley 71 hect-
ares, Jwar 21 hectares, bajra 80 hectares, pulses 837 hectares, 
and oil seeds 11 hectares. In 1982-83, areal extent of wheat, 
rice, maize, pulses, oil seeds and cash crops shows an in-
creasing trend by 1721 hectares, 68 hectares, 8 hectares 
5734 hectares, 53 hectares and 17 hectares respectively. 
Whereas the area under barley cultivation iias decreased by 
831 hectares, Jwar 459 hectares and bajra 380 hectares. In 
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t h e year 198A-85, a rea l extent of wheat has increased by 
1281 h e c t a r e s , r i c e 1060 h e c t a r e s , maize 5 h e c t a r e s , o i l 
seeds 11 hec tares and cash crops 171 h e c t a r e s . Whereas 
the area under ba r l ey , Jwar, ba j ra and pulses c u l t i v a t i o n 
shows a decl in ing trend by 474 h e c t a r e s , 151 h e c t a r e s , 34 
hec t a r e s and 208 hec ta res r e s p e c t i v e l y . As against t h i s 
i n 1976-77, production of wheat, r i c e , pulses and cash 
crops shows a r i s i n g trend by 14651 q u i n t a l s , 6655 q u i n t a l s , 
26506 qu in ta l s and 13089 qu in t a l s r e s p e c t i v e l y . Whereas 
the production of maize has decreased by 41 qu in t a l s and o i l 
seeds by 78 q u i n t a l s . In 1978-79 production of wheat, r i c e , 
maize, o i l seeds and cash crops shows a r i s i n g trend by 
12371 q u i n t a l s , 25018 q u i n t a l s , 21 q u i n t a l s , 149 qu in t a l s 
and 29017 qu in ta l s r e spec t i ve ly . Whereas the production of 
ba r l ey has decreased by 5439 q u i n t a l s , jwar 10345 q u i n t a l s , 
ba j ra 7424 qu in ta l s and pulses 10201 q u i n t a l s . In the year 
1980-81, production of \rfieat has decreased by 4024 q u i n t a l s , 
maize 25 q u i n t a l s , Jwar 1954 q u i n t a l s , pulses 19982 qu in t a l s 
o i l seeds 112 qu in ta l s and cash crops , 57291 q u i n t a l s . Whereas 
the production of r i c e , bar ley and ba j ra shows a r i s i n g t rend 
by 987 q u i n t a l s , 532 qu in ta l s and 456 qu in t a l s r e s p e c t i v e l y . 
In 1982-83» production of a l l the crops grown in the block 
shows a r i s i n g trend except bar ley and baj ra of which the 
production have decreased by 16627 qu in t a l s and 1635 qu in ta l s 
r e spec t i ve ly . Production of wheat has ra i sed by 26953 quin-
t a l s , r i c e 5224 q u i n t a l s , maize 151 q u i n t a l s , Jwar 12806 
30o 
qu in ta l s» pulses 44782 q u i n t a l s , o i l seeds 284 qu in t a l s 
and cash crops 64944 q u i n t a l s . F inal ly i n the year 1985-85 
production of a l l the crops grown in the block shows a r i s -
ing t rend except Jwar and pulses of which the production have 
decreased by 8874 qu in ta l s and 51195 qu in ta l s r e s p e c t i v e l y . 
Production of wheat has increased by 44819 q u i n t a l s , r i c e 
20575 q u i n t a l s , maize 98 q u i n t a l s , bar ley 2063 q u i n t a l s , 
ba j ra 768 q u i n t a l s , o i l seeds 418 qu in t a l s and cash crops 
48156 q u i n t a l s . 
Lower Ganga-Yamuna Doab; 
In the e n t i r e lower Ganga-Yamuna Doab from 1974-75 
to 1976-77, the a rea l extent of wheat has increased by 8822 
hec ta res (5*99 per cent) and o i l seeds by 4671 hec ta res 
(14.09 per c e n t ) . Whereas the area under r i c e c u l t i v a t i o n 
has decreased by 5185 hec ta res (2,97 per c e n t ) , maize 133 
hec ta res (0,42 per c e n t ) , pulses 4398 hec ta res (8.59 per 
cent ) and cash crops 1527 hec ta res (9.24 per c e n t ) . In 
1978-79, a rea l extent of a l l the crops grown in the region 
shows a r i s i n g trend except ba r l ey , of which the area under 
c u l t i v a t i o n has decreased by 4437 hec ta res (5.20 per c e n t ) . 
Area under wheat c u l t i v a t i o n has increased by 18818 hec ta res 
(8,20 per c e n t ) , r i c e 13523 hec ta res (8 per c e n t ) , maize 
919 hec ta res (2,94 per c e n t ) , Jwar 2537 hec ta res (2.88 per 
c e n t ) , ba j ra 1620 hec ta res (2,73 per c e n t ) , pulses 1551 
hec ta re s (3.31 per c e n t ) , o i l seeds 16555 hec ta res (43.77 
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per cent) and cash crops 3A74 hectares (23.17 per cent). 
In 1980-81, area under wheat, rice, maize and pulses 
cultivation shows an increasing trend by 23^17 hectares 
(9.^3 per cent), 20380 hectares (11.17 per cent), 2225 
hectares (6.91 per cent) and 723 hectares (1.49 per cent). 
Whereas the areal extent of barley has decreased by 4A80 
hectares (5.54 per cent), Jwar 1502 hectares (1.65 per cent), 
bajra 8629 hectares (14.16 per cent), oil seeds 17964 
hectares (30.03 per cent) and cash crops 3188 hectares 
(17.26 per cent). In the year 1982-83, areal extent of 
wheat, rice, pulses, oil seeds and cash crops shows an in-
creasing trend by 23653 hectares (8.70 per cent), 4003 hect-
ares (1.97 per cent), 179225 hectares (365.20 per cent), 
21327 hectares (58.57 per cent) and 2063 hectares (13.50 
per cent) respectively. Whereas the area under maize culti-
vation has decreased by 1194 hectares (3.47 per cent), barley 
10811 hectares (14,17 per cent), Jwar 331 hectares (0.37 per 
cent), and bajra 1970 hectares (3.76 per cent). In the 
year 1984-85, areal extent of wheat, rice, bajra, pulses 
and cash crops shows a rising trend by 133985 hectares 
(45.37 per cent), 7129 hectares (3.44 per cent), 6756 hect-
ares (13.43 per cent), 9829 hectares (4.30 per cent) and 
2250 hectares (12.97 per cent) respectively. Whereas the 
areal extent of f"fl^'« has decreased by 5877 hectares (17.70 
per cent), barley 7157 hectares (10,93 per cent), Jwar I6616 
hectares (18.72 per cent) and oil seeds 10874 hectares 
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(18.83 per cent). As against this in 1976-77, production 
of wheat has raised by 1028598 quintals (45.57 per cent), 
rice 361550 hectares (25.96 per cent) and pulses 377456 
quintals (58.88 per cent). Whereas the production of 
maize, oil seeds and cash crops have decreased by 31909 
quintals (10,59 per cent), 788 quintals (0.44 per cent) and 
169581 quintals (0.35 per cent) respectively. In 1978-79, 
production of all the crops grown in the study region shows 
a rising trend except barley and Jwar, of which the produc-
tion have decreased by 143250 quintals (14.34 per cent) and 
55266 quintals (7.42 per cent). Production of wheat has 
raised by 2855315 quintals (86.91 per cent), rice 463895 
quintals (26.44 per cent), maize 58837 quintals (21.83 per 
cent), bajra 103753 quintals (18.80 per cent), pulses 49999 
quintals (4,90 per cent), oil seeds 113484 quintals (64.56 
per cent) and cash crops 2384763 quintals (51.22 per cent). 
In 1980-81, production of wheat, rice, maize, barley, Jwar 
and bajra shows a rising trend by 609562 quintals (14.16 
per cent), 403752 quintals (18.20 per cent), 57092 quintals 
(17.40 per cent), 165353 quintals (19.33 per cent), 178712 
quintals (25.92 per cent) and 33943 quintals (6.91 per cent) 
respectively. Whereas the production of pulses has decreased 
by 331851 quintals (31.05 per cent), oil seeds 127243 quintals 
(43.98 per cent) and cash crops 669896 quintals (95.14 per 
cent). In the year 1982-83, production of wheat has raised 
* 
by 4326324 quintals (88,08 per cent), rice 25281 quintals 
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(0.38 per cent), maize 28783 quintals (7.47 per cent), 
pulses 1639988 quintals (222.63 per cent), oil seeds 
121603 quintals (75.05 per cent) ^ nd cash crops 6583125 
quintals (192.5A per cent). Whereas the production of 
barley, Jwar and bajra shows a decreasing trend by 336481 
quintals (32,97 per cent), 119894 quintals (13.80 per cent) 
and 17264 quintals (3.28 per cent) respectively. Finally, 
in the year 1984-85, production of wheat has raised by 4211876 
quintals (82.82 per cent), rice 324609 quintals (12,26 per 
cent), barley 86200 quintals (12.60 per cent), bajra 96125 
quintals (18,94 per cent), pulses 466657 quintals (19.63 
per cent) and cash crops 818894 quintals (11.82 per cent). 
Whereas the production of maize, Jwar and oil seeds have 
decreased by 34496 quintals (8.33 per cent), 237022 quintals 
(31.67 per cent) and 24226 quintals (8.54 per cent) respect-
ively.. 
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CHAPTER VII 
SPATIO-TEMPORAL TRANSFORMATION OF AGRICULTURE IN LOWER 
GAWSA-YAMUNA DOAB WITH SPECIAL REFERENCE TO CROP 
PRODUCTIYI.TY 
Productivity i s generally used to express the power 
of agriculture i n a particular region to produce crops, no 
matter whether that power i s natural or due to the e f forts 
of man* I t i s not a synonym of ' f e r t i l i t y ' , because f e r t i -
l i t y denotes the a b i l i t y of s o i l to produce a l l the essen-
t i a l plant nutrients in available form and a suitable balance 
for the plant growth. 
Agricultural productivity may be defined as the ratio 
of the index of tota l agricultural output to the index of 
t o t a l input used in farm production. I t i s , therefore, a 
measure of eff ic iency with ^ i c h inputs are u t i l i s e d in 
production, other things being equal. According to Dewett, 
"Productivity expresses the varying relationship between 
agricultural output and one of the major input, l i k e land 
or labour or capi ta l , other complements factors remaining 
the same.. ." I t may be bom in mind, that productivity i s 
2 physical rather than a value concept. 
1 . Shafi, M.. Agricultural Productivity and Regional Imbalan-
c e s , p . 1A8, 1984, New Delhi. 
2 . Dewett, K.K., and Singjfci, G,, Indian Economics, p« 66, 
1926, Delhi. 
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The analysis ot agricultural productivity has attrac-
ted the attention of many geographers and economists* Many 
attempts have been made to measure agricultural productivity 
in India as well as in other countries of the world. In 
measuring the relative productivity of British and Danish 
farming, Thompson^ (1926) emphasized and expressed it in 
terms of gross output of crops and livestock. For this he 
considered the following seven parameters: (1) the yield 
per unit area of crops, (ii) the livestock per 100 unit area, 
(ill) the gross production or output per 100 unit area 
(iv) the proportion of arable land, (v) the number of persons 
employed, (vi) the cost of production expressed in terms of 
wages and labour costs rent or Interest, and (vii) prices 
relative profitability and general economic conditions. 
Gangvili (1938) presented a theoritical discussion for 
assessment of agricultural productivity. Firstly, he took 
Into account the area under any crop 'A' in a particular 
unit area belonging to a certain region. Tliis area is expre-
ssed as a proportion of the total cropped area under all the 
selected crops. Secondly, he tried to calculate the yield 
index number. This he did by dividing the yield per hectare 
for the entire region as the standard. This yield may be 
3. tDiompson, R. J«, The Productivity of British and Danish 
Farming, Journal of Roval Statistical Society, 89, Part 2, 
1926, p. 218. I 
4. Ganguli, B. N., Trends in Agriculture and Population in 
the Ganges Valley, p. 93i l93o» London. 
32 o 
expressed as a percentage and to this percentage he termed 
as yield index number. Thirdly, the proportion of the 
area under crop 'A' and the corresponding index number ol 
yield were multiplied. The product thus obtained indi-
cates actually an index of contribution of the crop 'A' to 
the productivity of the unit area considered* 
Kendall^ (1939) treated the productivity measurement 
as a mathematical problem and initiated a system of four 
coefficients (a) productivity coefficient, (b) ranking 
coefficient, (c) money value coefficient and (d) starch 
equivalent or energy coefficient. He said that the producti-
vity coefficient and the ranking coefficient are concerned 
only with the yield per unit area, but are not in any way 
weighted according to the volume of production. Kendall, 
therefore, evolve a measure of crop productivity by using 
index number technique. In this technique the yield of 
different crops should be expressed in terms of some common 
units. He pointed out two common units: first money value 
*as expressed in price* and second energy 'as expressed in 
starch equivalent*. 
Money value index has a major difficulty of non-avail-
ability of price list of some of the vegitables which the 
5. Kendall, M.G., The Geographical Distribution of Crop 
Productivity in England, Journal of Royal Statistical 
Society, p. 162, 1939.' 
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farmers grow for their house hold consumption. Secondly, 
large variation in the price of agricultural produce from 
the area where it is produced to the other areas of con-
sufflption* Kendall, therefore, suggested starch equivalent 
as the most suitable unit. Vlhile calculating a coefficient 
based on starch equivalent, the question arises, whether 
the gross staroh equivalent of the various crops should be 
considered or the net equivalent. Net energy refers to 
the amoimt of energy for work and body building whereas, a 
gross figure includes the energy used in digestive process 
of the consuming animals and similar non->realisable forms. 
Kendall suggested that production of energy be preferred as 
the gross energy* 
The measurement of productivity by the productivity 
coefficient method involves the use of high mathematics, and 
the money value coefficient and starch equivalent of energy 
coefficient poses a partial difficulty. Therefore, Kendall 
looked for a coefficient which might lead to similar results 
in productivity and save a good deal of calculations. The 
method attempts to arrange in sequence of any given number 
of units growing the same range of crops and then assess 
their agricultural productivity. Kendall took the aci?e 
yields of ten leading crops in each of the forty eight 
administrative counties of England for four selected years. 
The places occupied by each county with respect to selected 
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crops were then averaged* and thus ranking coefficient of 
agricultural productivity of each county was obtained. If 
a county was at the top of every list, it would have a 
ranking coefficient of one and if it were at the bottom of 
every list, it would have a ranking coefficient equal to 
the number of counties taken into consideration. 
Hirsch (1943) has suggested, 'Crop Yield Index* as 
the basis of productivity measurement. It expresses the 
average of the yield of various crops on a farm or in a 
locality relative to the yield of the same crops on another 
farm in a second locality* 
Stamp' (1952) applied Kendall's ranking coefficient 
technique on an international level in order to determine 
agricultural productivity of a number of countries as well as 
some ma;)or crops* 
o 
stamp (1938) suggested another method for measuring 
agricultural productivity, i.e., to convert the total agri-
cultural production in calories. The caloric intake is a 
measure of the general health of a person because it determines 
6. Hirsch* H* G., Crop Yield Index, Journal of Farm Economics, 
p. 583, 25(3), 1943. 
7* Stamp, L.D., The Measurement of Agricultural Efficiency 
with Special Reference to India, Silver Jubilee Souvenior 
Volume, Indian Qeographical Society, 1952, pp. 177-78. 
8. Stamp, L.D*, The Measurement of Land Resources, The Geog-
raphical Review, 48(1), 1958, pp. IIO-I6. 
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the amount of heat and energy needed by the human body. 
Taking Into consideration the age and structure of popula-
tion, its occupation, the weight and height of the people 
living under climatic conditions of north-western Europe 
the average caloric requirement is 2,A60 per day or about 
9,00,000 calories a year. Stamp called it as a Standard 
Nutrition Unit, 
Shafi^ (1960) applied the technique 'ranking coeffi-
cient* of Kendall for measuring agricultural efficiency in 
Uttar Pradesh taking into account eight food crops grown 
In each of the forty eight districts of the state* He-applied 
this method to acre yield figure for the two quinquennial 
years ending 1952 and 1957. 
Mackenzie (1962) has measured agricultural producti-
vity of Canadian agriculture by using the coefficient of 
output relative to input. He mentions that concept of pro-
ductivity measurement is difficult to define and even more 
difficult to quantity. 
9, ShAfl, M,, Measurement of Agricultural Efficiency in Uttar 
Pradesh, Economic Geography, 36, (4), 1960, pp. 296-305. 
10, Mackenzie, W,, The Impact of Technological Change on the 
Efficiency of Production in Canadian Agriculture, Canadian 
Journal of Agricultural Economics, (1), 1962, p« 41, 
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Enyedl (196A) while describing geographical type 
of agriculture in Hungary refers to a formula for determin-
ing agricultural productivity. His formula for assessing 
productivity coefficient would be read thus: 
Y T 
Yn Tn 
where 
Y • total yield of the respective crop in the unit area, 
Yn • total yield of the crop at the national level. 
T «•total cropped area of the unit, 
Tn m total cropped area at the national level* 
12 Chater;)i and Maitreya (1964) have determined the 
level of agricultural development and productivity during 
1950-51 to 1957-58 in the state of West Bengal, considering 
only two principle crops, viz., paddy among the food crops 
and Jute from cash crops. They utilized the acre yield 
figure for this study. 
Aggarwal (1965) has suggested 'Factorial Approach*, 
while measuring agricultural efficiency of Bastar districts 
11. Enyedi, G. Y., Geographical types of Agriculture, Applied 
Geography in Hungary, Budapest, 1964, p. 6l. 
12. Chaterji, A.» and Maitreya, P., Some Aspects of Regional 
Variation in Agricultural Productivity and Development in 
West Bengal, Indian Journal of Agricultural Economics,19(1). 
1964, pp. aOT^ T^i; 
13. Aggarwal, P. C , Measurement of Agricultural Efficiency in 
Baster District, A Factorial Approach, Proceeding of the 
Summer School of Geography held at Nam Tal, Department of 
Geography, A.M.u. Aligarh, I9b5, p. 4. 
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of Madhya Pradesh. In this approach a number a human 
controlled factors relating to agricultural production 
as: Crop superiority, crop commercialization,^ crop security, 
land use Intensity and power input have been selected, exclud-
ing the environmental factors. 
Beside these, a number of other social scientists 
have adopted different methods for the assessment of agricul-
tural productivity. It is practically impossible to give 
a detailed account of the work done by different scholars. 
The name of some more scholars are mentioned here — Zobal, 
S. P. (1950), Yalkemburg, S.V. and Held, C.C. (1952), 
Loomis, R. A. and Barton, G.T., (196l), Meiburg, C. 0., and 
Brandt, K., (1962), Comman, M.A., (1962), Harring, J. (1964), 
Ehondyal, S. P. (196A), Garg, J.S. (1964), Gopal Krishnan and 
Ramakrishnan (1964), Sanchety, D. C. (1964), Sapre, G.S. and 
Deshpande V.D. (1964), Sharma, J.S. (1967), Khusro, A.M. (1965), 
Saran, R. (1965), Tambad, S.B. (1965 and 1970), Shafi, M. 
(1965, 1967, 69, 70 and 72), Clark, C. and Haswell, M.(1967), 
Dovring, F. (1967)» Bhatia, S.S. (1967)» Vander Noort, P.O. 
(1967), Sinha, B.N. (1968),. Bhalle, G.S. (1978), and Singh, 
V. R. (1979). 
W. Y. Yang (1965) has calculated the yield of different 
crops in a farm and compared it with the average crop yield 
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of the whole region under study. Later on a value in 
percentage is obtained by dividing the yield per hectare 
of a crop in a particular farm by the average yield of 
the crop in the entire region. The value obtained is 
multiplied by 100, gives the index number. By consider-
ing the area devoted to each crop as a weight and multi-
plying this by percentage index, the products are obtained 
and by adding the products and dividing the sum of the 
products by the total cropped area in the farm, the average 
index thus obtained is the desiz^d crop index for the parti-
cular farm, using crop as weight. 
All the above mentioned studies have a conunon goal 
to find ways and means for increasing agricultural producti-
vity either through the application of higher degree of 
modern inputs or through changing the methods of production. 
In the present study the productivity indicies have 
been calculated on the basis of Yang's Crop Yield formula 
for the two periods of time, i.e., 1975-76 and 1985-86. All 
the ma;)or crops of the area are taken into account. These 
crops are rice, vAieat, maize, barley, ^war, bajra, black gram 
green gram, lentil, gram, peas, pigean pea, mustard, line seed, 
til, sugarcane and potato. For the sake of convenience all 
the above mentioned seventeen crops grown in. the region are 
categorized into four ma;)or groups, i.e., (a) Cereals, which 
include rice, wheat, maize, barley, jwar and bajra. (b) Pulse, 
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Include all the pulse crops such as black gram (urd), 
green gram (moong), lentil (masoor), gram, peas and plgean 
peas* (c) Oil seeds* which Include mustard, line seed and 
til, and lastly (d) Cash crops, such as sugarcane and potato. 
The data for the study has been collected from the 
published records of the Directorate of Agricultural Statis-
tics and Crop Insurance, Krishi Bhawan and from the Institute 
of State Planning, Jawahar Bhawan, Lucknow, Uttar Pradesh 
for the year 1975-76 and 1985-86, taking Community Develop-
ment Block as a unit. Great care has been taken to ensure 
the accuracy and reliability of the statistical informations 
obtained* The block-wise indicies of crop productivity were 
computed according to the methodology as given by Yang and 
is explained by the author taking an example of Ghatampur block 
of Kanpur district (Table 36 ). This index represents 
the yield of the crops in the block compared with the average 
yield of the crops in the lower Ganga-Yamuna Doab* 
For calculating the crop yield index for a block, the 
average yield of each crop grown in the lower Ganga-Yamuna 
Doab must be determined* After that, percentage value of the 
crop yield in the block is calculated by dividing the yield 
per hectare of the crops in the whole lower Doab* This 
calculated value give? • index number of the crop yield in 
the block as shown in ' ' le 36. This percentage value of 
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Table 
- ?6 
METHOD OF CALCULATING CROP PRODUCTIVITY 
Name of 
the crop 
1 
liAieat 
Rice 
Maize 
Barley 
Jwar 
Bajra 
Yie ld i n 
Average 
y i e l d i n 
Lower 
Ganga-
Yamuna 
Ooab« 
2 
21.56 
15 .08 
12.08 
1A.93 
8 .72 
7 .12 
FOR GHATAMPUR BLOCK 
q u i n t a l / h e c t . 
Yield m 
the b lock . 
3 
2A.10 
16.67 
11.20 
16,16 
9.16 
7 .05 
Area of 
the crop 
i n the 
block i n 
h e c t a r e . 
4 
10280 
2292 
73 
3590 
5432 
1912 
INDEX (CEREALS) 
Crop y i e l d 
i n the block 
as percent -
age of the 
Lower Ganga-
Yamima Doab 
(Co l .3 /Co l .2x 
100) 
5 
111,78 
110,54 
92.71 
107.87 
105.04 
99.01 
Percentage 
m u l t i p l i e d 
by area i n 
h e c t . ( C o l . 
5 X Col .4 ) 
6 
1149098.40 
253357.68 
6767.83 
387253.30 
570557.28 
189306.12 
2 = 2 3 5 7 9 2 = 2 5 4 6 3 6 1 . 4 0 
Productivity index for cereal crops 
for the block « Col. 6 
Col. 4 
2546361.40 
23579 
P. I . - 107.99 
Note: Cereal crops index for Ghatampur block = 107.99% 
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the crop yield in the block is multiplied by the area 
under the crop in that block and the product is listed 
in col, 6 of the table. By adding the products of col.6 
and dividing it by the sum total of col. 4, the average 
index is obtained which is the desired crop index of a 
block» using crop area as weight. 
Agricultural productivity is a multidimensional 
concept, which includes technological advancement, effect-
ive management of available resources and organizational 
set up for the agricultural production. These factors 
inturn affect the relative productivity of any region. The 
variation in the level of agricultural productivity attracted 
attention of the researchers and planners, because the basic 
objective of agricultural planning,in India is to attain the 
level of self sufficiency in all agricultural production. 
Therefore, for researchers it is important to measure the 
level of agricultural productivity on a micro level in 
different regions of the country and study as to how far the 
objective of agricultural planning for the production of 
cereals, pulses, oilseeds, cash crops and raw material for 
agro'based industries has been achieved. This type of study 
will no doubt help to increase all round agricultural produc-
tion which will certainly cutdown the import level of agri-
cultural produce. 
333 
The study area, 'lower Ganga-Yamuna Doab' is the 
most agriculturally important part of Uttar Pradesh, lies 
between the two master rivers Ganga and Yamuna« It is an 
Integral part of Indo-Gangatic plain. This plain is made 
of alluvial deposits brought down by the Himalayan rivers. 
The area has a gentle rolling topography having a gradient 
of less than 1 foot per kilometer. 
Cerealst 
Cereals constitute the chief item in the diet for a 
large chunk of the population in the region because they 
are comparatively cheap source of calories. The importance 
of cereal crops are increasing day by day because of increas* 
Ing need of the growing population of world in general and 
of the study region in particular. Increasing the 
cereal production is an lmx)ortant step in transforming the 
agriculture:! of the region in order to fullfil the food 
requirement of the growing population. The cereal crops 
do not fix atmospheric nitrogen for soil enrichment as 
pulses do, but the residues from the cereals return more 
organic matter to the soil than do the pulses. 
The main cereal crops are wheat, rice, maize, barley, 
Jwar and bajra. Among these, wheat, rice and bajra are the 
crops which are consumed in the region. These crops provide 
about 75 per cent of the required calories at a cheaper rate 
334 
as compared to other crops. The protien content of cereal 
crops rangi^ s between 6 to 12 per cent. The protien content 
ol wheat is 11.8 per cent, rice 7.5 per cent, maize 9.5 per 
cent, and barley 11 per cent. Beside protien these cereal 
crops contain fats, calcium and iron also. As far as calories 
are concerned per 100 grama of wheat contains 330 calories, 
- 14 
rice 357 calories, maize 356 calories and barley 330 calories. 
But the mineral content of cereals are low. Rice has a 
small amount of calcium and a very small amount of iron 
content. 
Pulses: 
Pulses are the chief and cheap source of protien for 
the rural population of the region which could not afford 
meat in their diet. The protien of pulses is of relatively 
low quality because of the deficiency of the essential amino> 
acid methionina. However, pulses protien are rich in lysin 
and are good of supplementary value, to cereal diets. The 
lysin deficiency of cereals is supplemented by the rich 
lysin of pulses. Thus the biological value of cereals and 
pulses diet is satisfactory. Pulses are poor in minerals 
but are rich in vitamin 'B', especially thiamine and folic 
acid. Dry pulses do not contain vitamin *C* in significant 
amount, but when they are germinated, significant amount of 
vitamin 'C* are produced. So sprouted pulses, especially 
14. Aykroyl, W.R, and Boughty, J,, Wheat 'in Human Nutrition 
F.A.O., Rome, 1970, p. 18. 
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sp rou ted green gram (Mung) and bengal gram become r i c h 
source of vitamin 'C*. 
The r u r a l masses of lower Ganga-Yamuna Doab are mostly 
vege te r i an depending l a r g e l y on ce rea l s and pulses as t h e i r 
s t a p l e food which provides the main source of n u t r i t i o n . 
Oi l Seedst 
Oil seeds contribute an important part in agricultural 
V 
economy* Edible o i l i s ex t rac ted from these o i l seeds which 
forms an e s s e n t i a l pa r t of human d i e t of masses in the region. 
Non ed ib le o i l are used i n some i n d u s t r i e s such as soapi 
p a i n t , l ub r i can t greeses and varnish i n d u s t r i e s e t c . Mustard, 
l inseed and t i l are the maito o i l seeds produced in the region 
of lower Ganga-Yamuna Doab. Like ce rea l s and pu l se s , o i l 
seeds are rich i n p ro t i en content* Beside p ro t i en i t also 
contain f a t s i n la rge quant i ty which r e s u l t s the high c a l o r i c 
value of i t * Almost a l l the o i l seeds produced i n the region 
a re consumed l o c a l l y . The p r o t i e n content of o i l seeds i s 
of poor qua l i ty because i t has def ic iency of amino-acid 
methionine* Beside p r o t i e n o i l seeds are r i c h i n vitamins 
B-complex. 
Cash Crops: 
As the agriculture advances, it turns towards commer-
cialization. There is a growing interest in farmers to 
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produce market oriented crops which has high remunerative 
value. Sugarcane and potato are the important cash crops 
grown in the region. Potato is rich in starch content. It 
is first grade energy producer because it can produce energy 
quickly. Its caloric value is high. Minerals and vitamins 
are absent in potato. Sugarcanp is an other cash crop of 
the region. It contains carbohydrate in large quantity. 
Like starch, carbohydrate is also a first grade energy 
producer because it also produce energy very quickly. Sugar 
and Jaggery is made of sugarcane, has a little amount of 
iron content in it. 
All the above discussed crops of the lower Ganga-Yamuna 
Doab has low nutritive value as compared to the crops pro-
duced in highly developed countries. Considerable attempts 
have been made to increase agricultural productivity quanti-
tatively but not qualitatively. In the present context it 
is essential to develop some ways and means by which the 
nutritive value of all the crops can be improved. Beside 
increasing agricultural productivity quantitatively if the 
nutritive value of all the crops is improved then only in 
the true sence agricultural productivity can be raised. 
The productivity of different groups of crops i.e., 
cereals, pulses, oil seeds and cash crops for the year 1975-76 
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has been worked out below* 
Productlvltv Regions -—— Cereals: 
Cereal crops acquire very Important position in the 
agriculture of lower Ganga-Yamuna Doab, It occupies 1056687 
hectares of cultivated land which accounts for 55 per cent 
of the total gross cropped area of the region. Among the 
cereals rice and wheat are the most important crops grown 
in the region, which together occupy 52 per cent of the total 
cropped area* Productivity regions of cereals are shown in 
figure 26 and the number of blocks in each category i.e., 
high, medium and low productivity with their productivity 
indicles are shown in table 37. 
The table reveals that in the study region there are 
14 blocks which falls under high productivity region having 
productivity indicles above 110, These blocks are Chaubypur, 
Amaull, Khajuha, Deomai, Maivan, Telyanl, Bahuva, Bhitaura, 
Asother, Hathgaon, Alrayan, Vljaypur, Dhata and Nevada. All 
these blocks lie In the central part of the region except 
Chaubypur and Nevada which lie in the north-west and south-
east of the region. The blocks under high productivity of 
cereals cover the total cropped area of 370487 hectares, 
which is 34«4 per cept o' the total cropped area of the 
region. 
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Medium produc t iv i ty region of ce rea l s having p roduc t i -
v i t y i n d i c i e s between 90 and 110 includes 17 blocks which 
are spread over eas tern and western par t s of the lower Ganga-
Yamuna Ooab. These blocks are Rajpur, Akbarpur, Sarvankhera, 
Rasulabad, Gheenjhak., Sandalpur, Bi lhaur , Kakvan, Shivrajpur, 
Kalyanpur, Chai l , Muratgan;J, Kaushambi, Manjhanpur, Sarsava, 
Kara and S l ra thu . All these blocks together have 396952 
hec ta res of cropped area under ce rea l c rops , which accounts 
for 37.4 per cent of the t o t a l cropped area of the study 
reg ion . 
Low product iv i ty region includes 10 blocks of lower 
Ganga-Yaffluna Doab* These blocks are Ghatampur, Derapur, 
Sarsauly Vidhnu, Pa ta ra , Bheetargaon, Amraudha, Malasa, 
Maitha and Hasva* All these blocks are lying in the western 
p a r t of the region except Hasva which l i e s in the c e n t r a l p a r t 
of the Doab, The product iv i ty i n d i c i e s of these blocks remain 
below 90. The low product iv i ty region covers an area of 
2892A8 hec ta res which accounts for 27.2 per cent of the 
t o t a l cropped area of the lower Ganga-Yamuna Doab, 
Productivity Regions - — Pulses; 
Pulses are the next important crops a f t e r c e r e a l s . 
I t has an area of 250448 hec ta res which accounts for 23.58 
p e r cent of the gross cropped area of the lower Ganga-Yamuna 
341 
Doab. The high, medium and low productivity region of 
pulses are shown in figure 27. In the study area there 
are 11 blocks which fall under hgih productivity region 
with the productivity indicies above 120. These blocks 
are Gheenjhak, Hathgaon, Airayan, Kara, Sirathu, Manjhanpur, 
Sarsava, NuratganJ, Kaushambi, Nevada and Chail* All these 
blocks are lying in the eastern part of the study area 
except Gheenjhak, which is lying in the extreme west of the 
Doab* The high productivity region of pulses has an area 
of 214896 hectares which accounts for 20.2 per cent of the 
total cultivated area of the region. 
Medium productivity region of pulses includes 13 blocks 
having productivity indicies between 90 and 120. These 
blocks are Amraudha, Nalasa, Akbarpur, Sarvankhera, Chaubypur 
Kakvan, Kalyanpur, Amauli, Kha;}uha, Deomai, Malvan, Bahuva, 
Bhitaura, Asothar and Dhata. These blocks are scattered 
in three isolated petches which lie in north-western, western 
and central parts of the lower Ganga-Yamuna Doab. All the 
blocks under medium productivity of pulses have 408379 hectare 
of cultivated area which is 38.5 per cent of the total 
cropped area under pulses of the region. 
Low productivity region of pulses occupies 15 blocks 
of the study area. It has 438784 hectares of land under 
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pulses which accounts for 41.3 per cent of the total 
area under pulses in the study region. The productivity 
Indlcies of this region is blow 90. Low productivity region 
of pulses consists the blocks of Ghatampur, Patara, 
Bheetargaon, Rajpur, Maitha, Derapur, Rasulabad, Sandalpur, 
Bilhaur, Shivrajpur, Sarsaul, Vidhnu, Telyani, Hasva and 
Vijaypur, All these blocks are intermixed with medium 
productivity blocks in the western and central part of the 
lower Ganga-Yamuna Doab. 
Productivity Region -—-• Oil seeds: 
Oil seeds are very important crops grown in the 
study area. The oil extracted from these crops are generally 
used in cooking food items. This cooking oil provides fats 
in a large quantity to the consumer. Oil seeds occupies 
331A6 hectares of cultivated area which is 3.12 per cent 
of the total cropped area of the region. The high, medium 
and low productivity region of oil seeds are shown in 
figure 28. 
There are 11 blocks in the study area which have 
high oil seeds productivity in comparison to others. Its 
productivity indicies ranges above 100. These blocks are 
GhatampuTf Patara, Amraudha, Malasa, Maitha, Derapur, 
Rasulabad, Gheenjhakj Sandalpur, Kalyanpur and Vidhnu, All 
these blocks lie in western part of the lower Ganga-Yamuna 
34* 
Doab. This region of high productivity of oil seeds has 
an area of 12203 hectares under oil seeds which accounts 
for 36»8 per cent of the total czx>pped area of the study 
region. 
Medium productivity region of oil seeds lies in the 
north west and central part of the lower Ganga-Yaauna Doab. 
Its productivity indicies ranges from 80 to 100« The 
medium productivity region consists of 19 blocks. These 
blocks are Sheetargaon, Akbarpur» Sarvankhera» Bilhaur» 
Chaubypur» Kakvan, Shivrajpur, Sarsaul, Amauli, Deomai, 
Malasa, T^lyani, Bahuva, Bhitaura» Hasva, Asothar, Hathgaon, 
Kara and Slrathu. All these blocks together have an area 
of 8952 hectares under oil seeds cultivation which accounts 
for 27 per cent of the total area under the crop in the 
study region* 
Low productivity region of oil seeds having producti-
vity indicies below 80, includes the blocks of Ra;]pur, 
Khajuhat Airayan, Vi;)aypur, Dhata, Chail, Nevada, MuratganJ, 
Kaushambi, Man;)hanpur and Sarsava. All these blocks are 
lying in the eastern part of the lower Ganga-Yamuna Doab, 
except Ra;]pur and Khajuha which lie in the south-western and 
central parts of the study area respectively. All these 11 
blocks together constitute 11991 hectares of cultivated land 
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under oil seeds vrtiich accounts for 36»2 per cent of the 
total area under these crops in the study region. 
Productivity Regions —-— Cash crops: 
The cash crops of the area include potato and sugar-
cane* Hiesc two crops occupy lowest average among the four 
groups of crops i.e«, cereals, pulses, oil seeds and cash-
crops* Cash crops occupy an area of 28645 hectares which 
accounts for only 2.69 per cent of the gross cropped area 
of lower Ganga-Yamuna Doab* The high, medium and low 
productivity region of cash crops are shown in figure 29. 
High productivity region of cash crops is consists of 
8 blocks* It has productivity indicicies above 150. The 
blocks under this category are Maitha, Sarvankhera, Bilhaur, 
Kakvan, Chail, Nevada, Kara and Sirathu* All these blocks 
are scattered in four patches lying in the north-west and 
eastern part of the lower Ganga-Yamuna Doab. These blocks 
together comprise k^5^ hectares of cultivated area under 
cash crops which accounts for 14.4 per cent of the total 
area under these crops in the region* 
Medium productivity region is consists of 17 blocks. 
The productivity indicies of this region ranges between 
100 and 150. It includes the blocks of Ghatampur, Patara, 
34 
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Bheetargaon, Rajapur, Malasa, Akbarpur, Rasulabad, Gheenjhak, 
Sandalpur, Shivrajpur, Khajuha, Deomai, Dhata, MuratganJ, 
Kaushambl, Manjhanpur, and Sarsava. All these blocks lie 
in eastern and western parts of the study area. This region 
has an area of 12*955 hectares under cash crops which 
accounts for 43.3 per cent of the total cultivated area 
under these crops in the study region. 
Low productivity region of cash crops is consists of 
16 blocks. It has productivity indicies below 100. These 
blocks are Amraudha, Derapur, Chaubypur, Kalyanpur, Sarsaul, 
Vidhnu, Amauli, Malvan, Telyani, Bahuva, Bhitaura, Hasva, 
Asother, Hathgaon, Airayan and Vijaypur. All these blocks 
are scattered in north-western, south-western and central 
parts of the lower Ganga-Yamuna Doab. This r^ egion of low 
agricultural productivity of cash crops has an area of 11539 
hectares which accounts for 40.3 per cent of the total culti-
vated area under these crops in the study region. 
Productivity Region Based on ComTJOsit Index; 
After calculating the composit index of agricultural 
productivity for each block, the over all picture of agri-
cultural productivity is presented in figure 30. From 
this figure it can be seen that the high productivity region 
whose productivity indicies are above 110 includes the blocks 
of Maitha, Sarvankhera, Gheenjhak, Bilhaur, Chail, Nevada, 
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Kaushambi, Kara and Sirathu, These blocks of high agricul-
tural productivity lie in the eastern and western parts of 
the lower Ganga-Yamuna Doab. It covers an area of 212412 
hectares which accounts for 20 per cent of the gross cropped 
area of the study region. 
The blocks having medium productivity are scattered 
all over the study area intermixing with high and low pro-
ductivity blocks. The productivity indicies of the region 
ranges between 90 and 110. It includes 22 blocks namely 
Bheetargaon, Malasa, Akbarpur, Rasulabad, Sandalpur, Kakvan, 
Shivrajpur* Amauli, Kha;}uha, Deomai, Malvan, Telyani« Bahuva, 
Bhitaura, Asother, Hathgaon, Airayan, Vijaypur, Dhata, * 
MuratganJ, Manjhanpur and Sarsava. All these blocks together 
cover an area of 562892 hectares which accounts for 53 per 
cent of the gross cropped area of the study region. 
Low productivity region is comprising the remaining 
10 blocks• These blocks are Ghatampur» Patara* Amraudha, 
Rajpur, Derapur» Chaubypur, Kalyanpiir, Sarsaul, Vldhnu and 
Hasva. The productivity indicies of this region is below 
90, All the blocks of low productivity lie in the western 
part of the study area intermixing with the blocks of high 
and medium productivity except Hasva which lies in the 
central part of the Doab surrounded by medium productivity 
region* The cultivated area of this region is 286756 hectares 
which accounts for 27 per cent of the gross cropped area of 
35i 
lower Ganga-Yamuna Doab. 
The agricultural productivity regions of d i f f e ren t 
groups of crops i » e . , cerea l s , pu l se s , o i l seeds and cash 
crops for the year 1985-86 has been worked out in the 
following pages. 
Productivity Regions Cereals: 
Cereals are the most important crops grown in the 
lower Ganga-Yamuna Doab. They occupy 1114324 hectares of 
cultivated land which accounts for 58 per cent of the gross 
cultivable area in the lower Doab, Among cereals rice and 
wheat are the most dominent crops which alone acquire 76.17 
per cent of the total cultivated area under cereals. The 
productivity regions of cereals are shown in figure 31 
and the number of blocks in each category i.e., high, medium 
and low productivity with their productivity indicies are 
shovm in table 38. 
Prom the table it can be seen that there are 18 blocks 
which fall under the category of high productivity region 
of cereals. This category has productivity indicies above 
110. The blocks under this category are Patara, Rajpur, 
Malasa, Akbarpur, Maitha, Rasulabad, Gheenjhak, Chaubypur, 
Kakvan» Shivrajpur, Vidhnu, Amauli, Maivan, Telyani, Bahuva, 
Asothar, Airayah, and Vijaypur. All these blocks together 
constitute an area of 448850 hectares under cereals which 
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accounts for A0»28 per cent of the total area under cereals 
in the study area. These blocks under high productivity 
of cereals are spread in western, north-western and central 
part of the lower Ganga-Yamuna Doab* 
Medium productivity region of cereals having producti-
vity indicies between 90 and 110» cover 19 blocks. These 
blocks are Ghatampur, Bheetargaon, Amraudha, Sarvankhera, 
Derapur» Sandalpur, Kalyanpur, Sarsaul, Khajuha, Deomai, 
Bhitaura» Hasva, Hathgaon, I^ata, Chail, Nevada, Kaushambi, 
Sarsava and Sirathu. All these blocks together have an area 
of 579^ »A8 hectares under cereals which accounts for 52 per 
cent of the total area under cereals in the study region. 
These blocks are interspread with high and low productivity 
blocks in the whole of the study area. 
Low productivity region of cereals having productivity 
indicies below 90 occupies only 4 blocks. These blocks are 
Bilhaur, MuratganJ, Manjhanpur and Kara. All these blocks 
together have 86026 hectares of area under cereals which 
accounts for 7»72 per cent of the total area under cereals 
In the study region. Out of these four blocks, three are 
lying in the north-eastern part, while fourth block is lying 
in the north-western part of the Doab. 
354 
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Productivity Regions -— Pulses: 
Pulses are the second important group of crops grown 
in the region* It occupies 233402 hectares of cultivated 
area of the Doab which accounts for 16.5 per cent of the 
gross cropped area of the region. The productivity region 
of pulses are shown in figure 32 and the number of blocks 
under each category with their indicies number are shown in 
table 38. 
The high productivity region of pulses constitute 14 
blocks. This region has productivity indicies above 120. 
These blocks are Gheenjhak, Deomai, Hathgaon, Airayan, Vijai-
pur» Dhata» Chail, Nevada, Muratgan;), Kaushambi, Man;3hanpur, 
Sarsava, Kara and Sirathu. All these blocks are concentrated 
in the eastern part of the lower Ganga-Yamuna Doab, except 
Gheen^ak and Deomai which lie in the western and central 
parts of the region respectively. Total area under high 
productivityvregion of pulses has been calculated as 69494 
hectares which accounts for 29.5 per cent of the total area 
under pulses in the study region. 
Medium productivity region includes 15 blocks having 
productivity indicies between 90 and 120. These blocks are 
Amraudha, Rajapur, Malasa, Akbarpur, Sarvenkhera, Chaubypur, 
Kakvan, Shivrajpur, Amauli, Khajuha, Malvan, Telyani, Bahuva, 
Bhitaura, and Hasva. All these blocks together have 95356 
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hectares of area vmder pulses which accounts for ^.5 per 
cent of the total area umder pulses In the Doab. The 
blocks under this category are spread In three separate 
units lying in north-western, western to south western and 
central parts of the study area. These three units of medium 
productivity are separated from each other by low producti-
vity region* 
Low productivity region of pulses constitute 12 blocks 
having productivity Indicies below 90, These blocks are 
Ghatampur» Patara, Bheetargaon, Maltha, Derapur, Rasulabad, 
Sandalpur, Bilhaur, Kalyanpur, Sarsaul, Vidhnu, and Asothar. 
All these blocks together have 70552 hectares of land under 
pulses which accounts for 30 per cent of the total cultivated 
area under pulses in the study region. These blocks of low 
agricultural productivity are scattered in the western part, 
except Asothar which lies in the south-central part of lower 
Ganga-Yamuna Doab. 
Productivity Regions —*- Oil seeds: 
Oil seeds are the third important group of crops gix>wn 
in the region. It occupies 47^79 hectares of land which 
accounts for 6.16 per cent of the gross cropped area of the 
lower Ganga-Yamuna Doab. Tne productivity region of oil 
seeds are shown in figure 33 and the number of blocks 
under high, medium and low categories of agricultural producti-
vity with their Indicies number are shown in table 38, 
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High productivity region of oil seeds comprises 
14 blocks which are having productivity indicies above 
100* These blocks are Deomai, Malvan^ Telyani, Bahuva, 
Bhitaura» Hasva* Asother* Chail» Nevada, Muratganj, Kau-
shambi, Man;)hanpur» Kara and Sirathu* All these blocks 
have an area of 3163 hectares under oil seeds which accounts 
for 10.88 per cent of the total area under the oil seeds 
in lower Ganga-Yamuna Doab« Out of 14 blocks under this 
category, 7 blocks lie in the eastern and 7 blocks in the 
central part of the Doab, These two units of high producti-
vity are separated by low productivity region. 
Medium productivity region of oil seeds occupies 15 
blocks having productivity indicies between 80 and 100. 
These blocks are Ghatampur, Patara, Bheetargaon, Amraudha, 
Malasa, Maitha, Sarvankhera, Derapur, Rasulabad, Gheenjhak, 
Bilhaur, Chaubypur, Kakvan, Shivrajpur, and Sarsava. All 
these blocks together have 28294 hectares of area under oil 
seeds which accounts for 59.60 per cent of the total area 
under these crops in lower Ganga-Yamuna Doab. All these 
blocks of high productivity are lying in the western part 
except Sarsava block which is lying in the south-eastern 
part of the study area. 
Low productivity region of oil seeds comprises of 
12 blocks having productivity indicies below 80. These 
blocks are Rajpur, Akbarpur, Sandalpur, Kalyanpur, Sarsaul, 
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Vldhnu, Amauli, Khajuha, Hathgaon, Airayan, Vljaypur, 
and Dhata, All these blocks together have 14020 hec ta res 
of area under o i l seeds which accounts for 29.52 per cent 
of the t o t a l area under t h i s group of crops in the lower 
Ganga-Yamuna Doab. The blocks of low produc t iv i ty of o i l 
seeds are spread a l l over the study area intermixing with 
h igh and medium produc t iv i ty b locks . 
P roduc t i v i t y Regions •—* Cash Crops; 
Cash crops are the fourth and l a s t important group 
of crops grown i n the region . I t occupies 32024 hec ta res 
of land which accounts for 4.15 per cent of the gross 
cropped area of the lower Ganga*Yamuna Doab. The p roduc t i -
v i t y regions of cash crops are shown in f igure 34 and 
the number of blocks under high» medium and low produc t iv i ty 
with t h e i r i n d i c i e s number are shown i n t a b l e 38. 
High p roduc t iv i ty region of cash crops cons i s t s of 
9 blocks having produc t iv i ty i n d i c i e s above 150. These 
blocks are Maltha* Sarvankhera* Bilhaur» Kakvan, Cha i l , 
Nevada* Sarsava* Kara and S i r a thu . These blocks toge ther 
have an area of 7933 hec ta res under cash crops which 
accounts for 24.77 per cent of the t o t a l area under t h i s 
crop i n lower Ganga-Yamuna Doab. These blocks of high pro-
d u c t i v i t y l i e i n the north-western and eas te rn p a r t s of 
the study a rea . 
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Medium productivity region occupies 17 blocks having 
productivity indicies between 100 and 150. These blocks 
are Ghatafflpur» Patara» Bheetargaon, Rajpur» Malasat Akbarpur, 
Rasulabad* Gheen;)hakt Sandalpury Shivrajpur, Kha;)uhat Deomai, 
Bhitaura* Hasva« Asothert Hathgaon and Airayan. All these 
blocks together have an area of 8308 hectares under cash 
crops which accounts for 25.95 per cent of the total area 
under these crops in the lower Ganga-Yamuna Doab, All the 
17 blocks of medium productivity of cash crops are spread 
in the whole Doab, except eastern part of it, intermixing 
with the blocks of low agricultural productivity. 
Low productivity region of cash crops is comprising 
of 15 blocks having productivity indicies below 100, These 
blocks are Amraudha, Derapur, Chaubypur, Kalyanpur, Sarsaul, 
Vidhnu, Amauli, Malvan, Telyani, Bahuva, Vijaypur, Dhata, 
Muratganjt Kaushambi and Nan;)hanpur. All these blocks 
together have 15783 hectares of land under cash crops which 
account for 49.28 per cent of the total area under cash 
crops in the study area. All these 15 blocks of low producti-
vity are interspread in whole Doab with high and medium pro-
ductivity blocks. 
Productivity Regions — - Based on Composit Index; 
After calculating the composit index of agricultural 
productivity for each block, the over all picture of agri-
cultural productivity is presented in figure 35 and the 
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number of blocks under high, medium and low productivity 
with their indicies number are shown in the table 38. 
Area under high productivity of agriculture having 
productivity indicies above 110, lies in western and eastern 
parts of the lower Ganga-Yamuna Doab, except Deomai block 
which lies in the centr&l part of it. In all high producti-
vity region comprises 11 blocks namely Maitha, Sarvankhera, 
Gheen;)hak, Kakvan, Deomai, Airayan, Chail, Nevada, Sarsava, 
Kara and Sirathu. All these blocks together have area of 
556972 hectares which accounts for 39.02 per cent of the 
total gross cropped area of the lower Ganga*Yamuna Doab. 
Medium productivity region occupies 26 blocks having 
productivity indicies between 90 and 110. These blocks are 
Ghatampur, Patara, Sheetargaon, Amraudha, Rajpur, Malasa, 
Akbarpur, Derapur, Rasulabad, Bilhaur, Chaubypur, Shivrajpur, 
Amauli, Khajuha, Malvan, Telyani, Bahuva, Bhitaura, Hasva, 
Asothar, Hathgaon, Vijaypur, Dhata, MuratganJ, Kaushambi and 
Manjhanpur. All these blocks together have an area of 776459 
hectares which accounts for 54.40 per cent of the total 
cropped area of the study region. The blocks under medium 
agricultural productivity are spread over the entire Doab 
from west to east, intermixed with high and low productivity 
blocks. 
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The area under low a g r i c u l t u r a l p roduc t iv i ty con-
s i s t s only h blocks having p roduc t iv i ty i n d i c i e s below 90. 
These blocks are Sandalpur,Kalyanpur,Sarsaul and Vidhnu. 
These four blocks have an area of 93848 hec t a r e s , which 
accounts for 6.58 per cent of the t o t a l gross cropped area 
of the Doab. Out of these four blocks under low a g r i c u l t u r a l 
p r o d u c t i v i t y , three l i e in the north-west and one in the 
south-west of the lower Ganga-Yamuna Doab, 
To make a comparative study of a g r i c u l t u r a l p roduc t i -
v i t y for the year 1975-76 and 1985-86, i t i s e s s e n t i a l to 
s tudy the changes occured in p roduc t iv i ty at these two periods 
of t ime. Table 39 shows the changing p a t t e r n of a g r i c u l t u r a l 
p r o d u c t i v i t y of the study region from 1975-76 to 1985-86. In 
t h i s t ab le the change in the number of blocks under d i f f e ren t 
p roduc t iv i t y regions and the acreage change under d i f fe ren t 
ca tegor ies of p roduc t iv i ty regions has been c l e a r l y shown. 
From tab le 39 i t can be seen tha t in the year 1985-86 
the high produc t iv i ty region of ce rea l crops i s increased 
by four blocks or an addi t iona l area of 78363 hec-
t a r e s have been added to high p roduc t iv i ty region of 
c e r e a l s i n 1985-86. Medium produc t iv i ty region has gained 
an area of 182A96 hectares from 1975-76. 'A^iile the low 
p roduc t i v i t y region of ce rea l s has l o s t an area of 203222 
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hectares during this periods Thus from the table i t can 
be revealed that from the year 1975-76 to 1985-86 the areal 
extent of high productivity region of cereals has been 
increased by 21 per cent and medium productivity region 
47 per cent of the area under this category of cereals 
i n 1975-76. While the areal extent of low productivity 
region has decreased by 70 per cent of the area under low 
productivity of cereals in 1975-76. This gives a c lear 
indication that the area of low productivity of cereals of 
1975-76 has transformed into the areas of medium and high 
productivity in 1985-86. 
Pulses are the next important group of crops gixjwn 
i n the lower Ganga-Yamuna Doab. Table 39 reveals 
that from 1975-76 to 1985-86 the high productivity region 
of piilses has increased by three blocks, whereas the tota l 
cult ivated area of pulses under th i s category has decreased 
by 145402 hectares which accounts for 67 per cent of the 
area under high productivity region of pulses in 1975-76. 
MediUm productivity region has l o s t an area of 313023 hectares 
which accounts for 76.50 per cent of the area of pulses under 
t h i s category in 1975-76. The area of low productivity 
region of pulses has declined by 368232 hectares which 
accounts for 84 per cent of the area of pulses under th i s 
category in 1975-76, Thus i t can be said that under a l l 
the three categories of agricultural productivity, pulses 
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suffer a great loss in areal extent which is unfortunately 
not a good sign of agricultural transformation of the 
region. The downfall trend in acreage and production of 
pulses under each category of productivity region clearly 
shows that farmers have adjusted their crop acreage in 
accordance with the shift in techno-economic conditions* 
The continued downward trend of acreage and production 
and low yield of pulses during the study period shows that 
it has not received the benifits of modern researches as 
compared to cereals. The use of indegenous seeds, lack of 
financial resources and non-use of chemical fertilizers and 
attack of many insects, pests which damage the leaf, stem 
and pods have gone to make the production static or even to 
its decline* 
In the lower Ganga-Yamuna Doab it is seen that the 
adoption of improved pulses technology is almost nil and 
the farmers are growing pulses traditionally as a mixed 
crop. By field observation it is found that with the intro-
duction of high yielding varieties of seeds of cereals, the 
area which was previously occupied by pulses now transformed 
to cereals cultivation, and thus the pulses have been neg-
lected so much so that in the area of assured irrigation 
they are being pushed out of cultivation. 
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The productivity of pulses can be increased either 
by bringing more area under cultivation of pulses or by 
increasing their production per unit area and per unit 
time through better management* 
In the study region it has been found that pulses 
of summer season generally do not suffer from diseases and 
pests* Arhar T-21 can be introduced on a large scale in 
the area of assured irrigation of lower Ganga-Yamuna Doab. 
National demonstration conducted in Kanpur has shown that 
a farm can harvest 20(X) - 2500 kg of Arhar by sowing T-21 
per hectare before wheat* It has been also observed on 
field that the average yield of moong and urd in Zaid season 
is better than that of Kharif season in irrigated areas, 
because of low susceptability of disease and pests* But 
the cost on irrigation is so high that the net return per 
hectare is poor* Therefore, such varieties like T-21 and 
T-44 need to be developed which can thrive well with less 
14 irrigation and give higher yield and net return. 
Oil seeds are the third important group of crops 
grown in lower Ganga-Yamuna Doab* The areal extent of 
14* Verma, R* P* and Yadav, J*P., Importance of pulses and 
Strategy for Raising its Production in Uttar Pradesh, 
Agriculture and Agro-industries Journal, Vol. 10(9), 
September, 1977, p. 2b* 
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high productivity region of o i l seeds i s decreased by 
7038 hectares from 1975-76 to 1985-86, which accounts for 
a l i t t l e more than 57 per cent of the area of o i l seeds 
under th i s category in 1975-76, Medium productivity region 
i s increased by 193^2 hectares of area which accounts for 216 
per cent of the area of o i l seeds under medium category of 
productivity in 1975-76, The areal extent of low producti-
v i ty region i s increased by 2029 hectares which accounts for 
17 per cent of the area under th i s category of o i l seeds in 
1975-76, Thus from table , i t can be seen that from 1975-76 
to 1985-86, the area of high productivity of o i l seeds i s 
declined whereas the area of medium and low productivity of 
o i l seeds i s increased. 
Cash crops are the fourth important group of crops 
grown in the study area. The high productivity region of 
cash crops i s increased by 3784 hectares which accounts for 
a l i t t l e more than 91 per cent of the tota l area of cash 
crops under high productivity region in 1975-76, Medium 
productivity region of cash crops looses 4647 hectares of 
area from 1975-76 to 1985-86 which accounts for a l i t t l e 
l o s s than 36 per cent of the area of cash crops under this 
category in 1975-76, Low productivity region of cash crops 
i s gained by 2029 hectares of land from 1975-76 to 1985-86, 
which accounts for 17.50 per cent of the area of cash crops 
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under t h i s category in 1975-76. Thus by t ab l e 39 we 
can see t ha t i n case of cash cropst a rea l extent of medium 
produc t iv i ty region i s decreased, while tha t of high and 
low p roduc t iv i ty regions i s increased . 
At l a s t comes the p roduc t iv i ty regions based on 
composit index of a g r i c u l t u r a l p roduc t iv i t y . Here in t h i s 
case high p roduc t iv i ty region i s increased by 344560 hec ta res 
of area which accounts for 162 per cent of the gross cropped 
area under high p roduc t iv i ty region in 1975-76, Medium 
produc t iv i ty region i s increased by 213567 hec ta res of area 
which i s about 36 per cent of the gross cropped area of 
study region under t h i s category in 1975-76. Low produc t i -
v i t y region of 1985-86 i s decreased by 192908 hec ta res 
which accounts fo r 67 per cent of the gross cropped area 
of lower Canga-Yamuna Doab under t h i s category in 1975-76. 
Thus i t can be said tha t the a r ea l extent of high and medium 
produc t iv i ty regions are increased , whereas the a rea l extent 
of low produc t iv i ty region i s decreased. I t means tha t 67 
per cent area of low produc t iv i ty region of 1975-76 has 
become the area of medium and high p roduc t iv i ty region, 
giving a r i s i n g trend of ove ra l l a g r i c u l t u r a l p roduc t iv i ty 
of the lower Ganga-Yamuna Doab. 
372 
CHAPTER - VIII 
PATTERNS OF CROPLAI^D USE AND TOTAL VOLUNE OF CHANGE 
IN THE LOWER GANGA-YAMUNA DOAB 
Review of changes of cropping pattern gauges the shifts 
in area under different crops over a period of time. The 
heterogeneity and possibility o± crops substitution are the 
two important characteristics of agricultural land which 
deserve special mention in studies pertaining to cropping 
pattern changes. In the region of lower Ganga-Yamuna Doab 
heterogeneity of land arises due to difference in availability 
of irrigation among different blocks of the region. Impact of 
changes in technological, institutional and socio-economic 
factors can be felt only when the existing cropping pattern 
undergoes a change. Generally, the cultivators have a tendency 
to stick to a stable cropping pattern under any given agro-
climatic region and they do not shift much from this position 
to the extent dictated by price factors in adjusting acreage 
allocation. Breakthrough in farm technology makes a room for 
new production opportunities which do change the cropping 
pattern but with some time lag. Newer productioh opportunities 
became possible by new technology such as use of high yielding 
varieties of seeds along with chemical fertilizers, pesticides, 
insecticides and assured irrigation. 
The cropping pattern of individual or group of farmers 
within each block determine the aggregate cropping pattern. 
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The cropping pattern of lower Ganga-Yamuna Doab is 
typical of an underdeveloped agricultural economy in which 
most of cultivated area is devoted to subsistent crops and the 
immediate market, while the cash crops receive only negli-
gible percentage of the average farm. 
The farmers respond to changes in input costs, output 
prices and crop yield in their acreage decisions but they 
are reluctant to make change' in the cropping pattern on a 
large scale. Lack of sufficient credit facilities, ignorance 
and uncertain future prospects restrain the farmers from 
undertaking any significant change in their area allocation. 
The slower rate of adoption of high yielding varieties 
programme by small farmers in the study area is a sufficient 
proof of this pattern of behaviour. In the long run the 
changes in cropping pattern do occur. In the light of this 
hypothesis the study of change in cropping pattern of the 
lower Ganga-Yamuna Doab is undertaken. 
The relative position of strength among the crops of 
the lower Ganga-Yamuna Doab can be assessed by ranking them 
in each block in order of percentage of the total harvested 
cropland occupied by each crop. The crops occupying first 
second and third rank have been mapped for each block for 
the year 1975-76 and 19fi'^ -86, and the resulting patterns 
of distribution which em-erges has been shown in figure 35 to 41 
1. Singh, R.L. and Singh, K. N., Eastern Uttar Pradesh in 
India^ p. 87, 1968, Calcutta. 
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First Ranking Crops (1975-76); 
Figure 36 shows the distributional pattern of the 
crops that ranked first in percentage of the total harvested 
cropland in the year 1975-76, It can be seen from this 
figure that wheat holds first rank in twenty four out of 
forty one blocks of the region. It roughly occupies 59 per-
cent of area of region. Out of these twenty four blocks, 
seventeen lie in the Kanpur district, three in Fatehpur 
district and four in Allahabad district. These blocks are 
Bilhaur, Shivrajpur, Rasulabad, Gheenjhak, Saudalpur, Derapur, 
Maltha, Chaubypur, Akbarpur, Malasa, Amraudha, Kalyanpur, 
Sarvankhera, Bidhnu, Patara, Sarsol and Bhitargaon which lie 
in Kanpur district. Blocks Deomai, Khajuha and Malvan lie 
in Fatehpur district and the blocks Chail, Nevada, MuratganJ 
and Kera lie in Allahabad district. Wheat as a first ranking 
crop is mostly concentrated in Western and Central parts of 
the Doab. Another patch of wheat is found in the extreme 
eastern part of the Doab. These two areas of wheat concent-
ration are separated by the areas of paddy and gram. 
Second most important crop which occupies first rank 
in eleven blocks of the Doab in paddy. Its major area of 
concentration is located in the lower parts of Fatehpur 
and upper parts of Allahabad district. The blocks which 
are having paddy as P first ranking crop are Kakvan, Telyani, 
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Bahuva, Bhitaura, Hasva, Hathgaon, Airyan, Dhata, Koshambi, 
Manjhanpur and Sirathu, All these blocks together have 
have 27 per cent area of the region. Almost all the blocks 
form a contiguous patch except block Kakvan which lies in 
the north-western corner of the Doab. 
The third important crop which ranked first in six 
blocks of the Doab is gram. It occupies 14 per cent area 
of the Doab. The blocks having gram as a first rr3nking 
crop lie along the bank of Yamuna river in four different 
patches, separated by the area of wheat and paddy. The 
blocks having gram as first ranking crop include Rajpur, 
Ghatampur, Amoli, Asothar, Vijaypur and Sarsava. 
Segond Ranking Crops; 
Figure 37 shows the distributional pattern of second 
ranking cixjps of lower Ganga-Yamuna Doab. From the figure 
it can be seen that paddy holds second position in fifteen 
blocks. These blocks are Rasulabad, Shivrsjpur, Maitha, 
Sarvenkhera, Kalyanpur, Bidhnu, Sarsol, Bhitargaon, Deomai, 
Maivan, Asothar, Vijaypur, Kara, Muratganj and Chail. The 
area of paddy as a second ranking crop is widely spread 
throughout the study region in four isolated patches separated 
by the areas of gram and wheat. 
Wheat is the other Important crops which rank second 
in twelve blocks of the study area. These blocks are Ghatampur, 
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Rajpur, Kakvan, Amoli, T i lyan i , Bahuva, Bhitaura, Hathgaon, 
Airayan, E8iata,Manjhanpur and Sarsava. All the blocks 
having wheat as a second ranking crop l i e in eas te rn and 
c e n t r a l p a r t s of the Doab, except two blocks of Kakvan and 
Rajpur which l i e in the extreme west of the study region. 
Different patches of wheat are in terspread with the areas 
of gram and paddy. 
Gram i s the th i rd important crop which ranks second 
i n eleven blocks of the study region. The blocks having 
gram as a second ranking crop are Pa ta ra , Malasa, Amraudha, 
Akbarpur, Derapur, Sandalpur, Khajuha, Hasva, Nevada, Koshambi 
and S i ra thu . These blocks are concentrated in south-western, 
c e n t r a l and eas te rn par t s of the reg ion . 
Maize i s the fourth crop of the region which ranks 
second i n two blocks of the study a rea . These two blocks 
a re Chaubypur.and Bi lhaur . These blocks l i e in con t igu i ty 
to the north-western pa r t of the Doab. The area of maize i s 
surrounded by the areas of paddy, gram and wheat. 
Arhar i s the f i f t h crop of the study region which ranks 
second i n only one block of the Lower Ganga-Yamuna Doab. This 
block i s Gheenjhak which l i e s in the extreme west of the 
region and i s surrounded by the areas of gram and paddy. 
Third Ranking Crops: 
From figure 38 it emerges that maize, paddy, gram, jwar, 
bajra, barley, wheat s-^A arhar are the third ranking crops of 
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the lower Ganga-Yamuna Doab for the year 1975-76. Among 
these crops maize hold third rank in seven out of fortyone 
blocks of the study region. These blocks are Maltha, Sarven-
khera, Rasulabad, Kakvan, Shivrajpur, Kalyanpur and Airayan. 
The concentration of these blocks occurs in the western part 
of the Doab except block Airayan, which lies in the north-
eastern part of the Doab. The patches of maize growing blocks 
are interspread with the areas of paddy gram and wheat. 
Next third ranking crop is paddy. It occupies seven 
blocks of the study area. These blocks are Patera, Akbarpur, 
Derapur, Gheenjhak, Bilhaur, Khajuha and Nevada. All these 
blocks are spreadout in north-western western and central 
parts of the lower Ganga-Yamuna Doab except the block Nevada, 
which lies in south-eastern part of the study region, Just 
before the confluence of the two great rivers. 
Gram is the most important third ranking crop grown 
In the lower Ganga-Yamuna Doab. It occupies ten blocks of 
the region. These blocks are Bhitargaon, Chaubypur, Deomai, 
Malvan, Tilyani, Bahuva, Bhitaura, Hathgaon, Dhata and Kara. 
All these blocks lie in the central part of the lower Doab 
in contiguiety except block Chaubypur which lies in north-
west and blocks Oiata and Kara which lie in the eastern part 
of the region under study. 
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Jwar being another t h i r d ranking crop of the region 
occupies four b locks . These blocks are Ghatampur, Sarsol , 
Bidhnu and Araoli. The two blocks Sarsol and Bidhnu l i e 
on the eas te rn margin of Kanpur d i s t r i c t along the bank of 
r i v e r Ganga. While among the remaining two blocks , one l i e s 
on eastern margin of Kanpur d i s t r i c t and the o ther on the 
western margin of Fatehpur d i s t r i c t along the bank of r i v e r 
Yamuna. 
Next t h i rd ranking crop of the study area i s ba j r a . 
I t occupies f ive blocks of the lower Ganga-Yamuna Doab. These 
f i v e blocks are Rajpur, Malasa,' Sandalpur, Chail and Sarsava. 
All these blocks l i e in three d i f fe ren t patches in the Doab. 
Block Sandalpur, Rajpur and Malasa l i e i n the south-west of 
the Doab. Block Chail l i e s in the eas te rn most par t of the 
Doab and block Sarsava l i e s in the south-eas t of the Doab. 
The f i r s t three blocks f a l l in the d i s t r i c t of Kanpur and 
the remaining two f a l l in the d i s t r i c t of Allahabad, 
Wheat i s another crop which ranked third in the study 
reg ion . I t occupies four blocks of the lower Ganga-Yamuna 
Doab. These blocks are Hasva, Asothar, Vijaypur and S i ra thu . 
All these blocks are spread in two d i f fe ren t pa tches . Blocks 
Hasva, Asothar and Vijaypur l i e i n the sou th-cen t ra l part 
while block Sirathu l i e s in nor th -eas t e rn par t of the Doab. 
These two patches of wheat as a th i rd ranking crop are 
in terspread with the areas of gram and maize. 
3s: 
Next important crop of lower Ganga-Yamuna Doab is 
barley which ranked third in three blocks of the region. 
These three blocks are Muratganj, Koshambi and Hanjhanpur. 
All these three blocks form a single patch of the crop in 
the eastern part of the Doab and is extended from north 
to south i.e., from the bank of river Ganga to the bank of 
river Yamuna. 
Arhar is the least important crop of the study area 
which ranks third in only one block of the region. This 
block is Amraudha, which is lying in the south-west of the 
lower Ganga-Yamuna Doab along the northern bank of river 
Yamuna in Kanpur district. 
After a gap of one decade in 1985-86, the cropping 
patterns of lower Ganga-Yamuna Doab have been changed consi-
derably. 
First Ranking Crops (1985-86); 
Figure 39 shows the d i s t r i b u t i o n a l p a t t e r n of the 
crops that ranks f i r s t in lower Ganga-Yamuna Doab in the 
year 1985-86. On comparing the maps of f i r s t ranking crops 
of 1975-76 and 1985-86, i t can be seen tha t in 1975-76 there 
were three f i r s t ranking crops in the Doab and i . e . , wheat, 
paddy and gram. While in the year 1985-66, gram disappears 
from the scene of f i r s t ranking crops leaving behind only 
wheat and paddy. 
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Among the crops grown in lower Ganga-Yamuna Doab in 
1985-86, wheat is the foremost important crop. It occupies 
thirty four blocks of the study region as compared to 1975-76 
where this crop occupied only twenty four blocks. The blocks 
having wheat as a first ranking crop are Ghatampur, Fatara, 
Bhitargaon, Rahpur, Malasa, Amraudha, Akbarpur, Maltha, Sar-
venkhera, Derapur, Rasulabad, Gheenjhak, Sandalpur, Bilhaur 
Kakvan, Shivrajpur, Kalyanpur, Sarsol, Bidhnu, Amoli, Khajuha, 
Deomai, Malvan, Tilyani, Bahuva, Hasva, Vijaypur, Dhata, Chail, 
Nevada, MuratganJ, Sarsava and Sirathu. All these thirty 
four blocks having wheat as a first ranking crop are spread 
throughout, the study area. 
Second first ranking crop grown in the Doab is paddy. 
It occupies only the remaining seven blocks of the study 
area. These blocks are Bhitaura, Asothar, Hathgaon, Airayan, 
Koshambi, Manjhanpur and Kara. All these blocks are lying 
along the banks of the master rivers in the eastern part of 
the lower Doab. 
Second Ranking Crops; 
With the increase of assured irrigation facilities the 
areal expansion of paddy as second ranking crop becomes 
possible which is shown in figure AO, In the year 1975-76 
there were only fifteen blocks having paddy as a second ranking 
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c r o p . But in 1985-86 t h i s area has been spread over twenty 
nine blocks which i s nearly double the area of 1975-76. 
These twenty nine blocks are Pa ta ra , Bhitargaon, Amraudha, 
Akbarpur, Maitha, Sarvankhera, Derapur, Rasulabad, Gheenjhak, 
Sandalpur, Bilhaur, Kakvan, Shivra;)pur, Kalyanpur, Sarso l , 
Bldhnu, Khajuha, Deomai, Malvan, Telyani , Bahuva, Hasva, 
Chal l , Nevada, MuratganJ, Manjhanpur, Sarsava, Kara and 
S i r a thu . All these blocks are spread in whole of the study 
region from west to east in two un i t s separated by the areas 
of wheat and gram. 
Gram i s the next important crop which i s grown as a 
second ranking crop in six blocks of the lower Ganga-Yarauna 
Doab. In the year 1975-76 t h i s crop occupied eleven blocks 
of the study region, but i n 1985-86 i t s a rea l extent i s 
l i m i t e d to only six blocks which i s near ly half of the area 
of 1975-76, The reason behind t h i s i s that with the increased 
I r r i g a t i o n f a c i l i t i e s and modern technological inputs with 
High Yielding v a r i e t i e s seeds, the area under gram has been 
transformed to paddy. The blocks having gram as a second 
ranking crop are Ghatampur, Rajpur, Malasa, Amoli, Vijaypur, 
and Dhata. All these blocks are lying in eas te rn and western 
p a r t s of the Doab along the r i v e r Yamuna. 
After paddy and gram comes wheat which i s another second 
ranking crop grown in f ive blocks of the lower Ganga-Yamuna 
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Doab. In 1975-76 wheat occupied twelve blocks but the 
area of wheat as a second ranking crop is reduced to about 
half in 1985-85, The area cut down from wheat has been 
shifted to pulses and vegetables cultivation. The blocks 
having wheat as a second ranking crop are Bhitaura, Asothar, 
Hathgaon, Airayan, and Koshambi, All these blocks are lying 
in central and eastern parts of the lower Doab along the 
rivers of Ganga and Yamuna. 
The last crop which rank second in the lower Ganga-
Yamuna Doab is maize. It occupies only one out of forty one 
blocks of the study area. In the year 1975-76 there were 
two blocks Chaubypur and Bilhaur under the cultivation of 
maize as a second ranking crop, but in 1985-86 block Bilhaur 
has been replaced by paddy cultivation leaving behind block 
Chaubypur for the cultivation of maize as a second ranking 
crop. Block Chaubypur is lying in the north-west of the 
study region in Kanpur district along the river Ganga. 
Third Ranking Crops: 
Figure 41 shows the distributional pattern of crops 
that ranked third in different blocks of the lower Ganga-
Yamuna Doab. In the year 1975-76 there were in all eight 
crops grown in the lower Doab which were ranked third. But 
in 1985, after a gap of one decade, the number of crops have 
reduced to five. The remaining area of three crops, i.e., 
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wheat , barley and arhar have been replaced by the c u l t i v a -
t i o n of paddy, gram and bajra . 
In the year 1985-86 gram i s the most important t h i r d 
ranking crop of the Doab. I t occupies twenty six out of 
for ty one blocks of the study area . In 1975-76 only t e n 
blocks were having th i s crop as a th i rd ranking c rop , but 
now i t s areal extent has been increased to twenty s ix b locks . 
These blocks are Patara , Bhitargaon, Amraudha, Akbarpur, 
Maltha, Sarvenkhera, Derapur, Rasulabad, Gheenjhak, Sandalpur, 
Kalyanpur, Sarsol , Khajuha, Deomai, Malvan, T i l y a n i , Bahuva, 
Hasva, Hathgaon, Airayan, Chall , Nevada, Koshambl, Sarsava, 
Kara and Sira thu. All the blocks having gram as a t h i r d 
ranking crop are spread over e n t i r e area of lower Ganga-
Yamuna Doab from west to east in cont iguiety except four 
blocks of Chail , Nevada, Koshambi and Sarsava which are 
separated from the r e s t by the t h i rd ranking area of paddy, 
jwar and bajra cu l t i va t ion . These four blocks are ly ing 
in the eastern most part of the lower Doab. 
Next important crop i s paddy which occupies second 
p o s i t i o n among the third ranking crops of the lower Ganga-
Yamuna Doab. I t i s grown in seven blocks of the Doab, These 
blocks are Rajpur, Malasa, Chaubypur, Amoli, Asothar, Vijay-
piir and Dhata. All these blocks are spread from west to 
east along the r iver Yamuna except block Chaubypur which i s 
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l y i n g in the north-west of the Doab along the r i v e r Ganga. 
Jwar i s the next crop which ranks th i rd in the study 
area. I t i s grown in four blocks of the lower Ganga-Yamuna 
Doab. These blocks are Ghatampur, Bidhnu, Bhitaura and 
Manjhanpur. Block Ghatampur and Bidhnu are ly ing in the 
western part of the Doab, block Bhitaura in c e n t r a l par t 
and block Manjhanpur in eas te rn par t of the Doab. 
After Jwar comes maize which i s the next important 
t h i r d ranking crop of the lower Ganga-Yamuna Doab. I t i s 
grown i n three blocks of the Doab. In the year 1975-76 
there were seven blocks having maize as a th i rd ranking 
c rop . But in 1985-86 t h i s area i s confined to only three 
blocks and the remaining four blocks are occupied by the 
cu l t ivat ion of th i rd ranking gram. 
Bajra i s the l e a s t important crop of the Doab which 
ranks th i rd in only one block of the study area . In the 
year 1975-75 there were f ive blocks which were having bajra 
as a third ranking crop but in 1985-86 i t s a r ea l extent i s 
confined to only one block i . e . , block Kuratganj which l i e s 
in the nor th-eas t of the study region along the r i v e r Ganga, 
In the remaining blocks baj ra has been replaced by the 
c u l t i v a t i o n of paddy and gram as the th i rd ranking crops of 
the lower Ganga-Yamuna Doab. 
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The Total Volume of Change; 
An attempt has been made to consider the total 
change in the acreage of the major crops as a group. These 
crops which have already been reviewed account for virtually 
all the harvested cropland within the area, A tallying of 
the percentage point of increase and decrease among these 
crops had, therefore, been taken to provide a reasonably 
accurate comparative measure of the total volume of change 
in the harvested cropland of the lower Ganga-Yamuna Doab. 
The procedure which has been followed is rather simple. For 
each of the 41 blocks of the study area, abbreviated frac-
tional expressions were worked out to show the size of the 
percentage point increase which occured within each of the 
blocks in respect of each of the major crops. A crop identi-
fying letter together with any existing point of increase 
has been placed in the numerator position of the fraction, 
and an Identifying letter together with any existing decrease 
value has been placed in the denominator have been added up 
separately, the two sums them indicating a numerical fraction. 
On the basis of these computations, an index has been made 
available for indicating the total percentage of the harvested 
cropland affected in a given block as a result of changes in 
the relative strength of the major crops. Supposing that 
after the computation the fraction 16/10 for a particular 
block is obtained it would indicate that 16 per cent of the 
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harvested land increased under certain crops and 10 per cent 
decreased under other crops. The larger of the two digits 
has therefore been plotted on the map for that block, for 
the obvious reason that the percentage of total harvested 
cropland was involved in some form of land use change among 
the crops being summarized. 
Having thus obtained a measure of the percentage of 
the harvested cropland involved in change among the major 
crops for every block, the information has been plotted in 
fig.42 & 43, the maps vdiich provide a comparative view of the 
areas where the cropland use patterns have been relatively 
stable. It may be noted that the blocks where the shifts 
among the major crops affected has been less than 20 per cent 
of the harvested cropland, have been described as relatively 
stable, while those blocks where the magnitude of change is 
between 20 and 40 per cent of the total harvested cropland 
have been classified as unstable. 
In examining figure 44 it would be noted that the 
condition of stability prevailed in a number of blocks lying 
in western and central parts of the region. Few blocks of eastern 
part of lower Ganga-Yamuna Doab also have stable conditions. 
The blocks having stable condition are Ghatampur, Bhitargaon, 
Rajpur, Malasa, Akbarpur, Rasulabad, Gheenjhak, Kakvan, Sarsol, 
Bidhnu, Amoli, Khajuha, Deomai, Maivan, Telyani, Baluva, 
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Bhitaura, Asother, Hathgaon, Dhata, Chekil, Nevada, Kaushambi 
and Sarsava* 
V 
Area of dynamism lies in 17 out of'^ 1^ blocks of the 
region. These blocks are spread over eastern and western 
parts of the region which are Patara, Amraudha, Maitha, 
Sarvankhera, Derapur, Sandalpur, Chaubypur, Bilhaur, Shivra:)-
pur, Kalyanpur, Hasva, Airayan, Vijaypur, MuratganJ, Manjhan-
pur, Kara and Sirathu. 
As a by-product of the summation analysis of change, 
two maps (figure 42 and 43) have been prepared; the first 
(figure 42) which by blocks identifies the crop which has 
made the largest percentage point increase in harvested crop 
land during the decade; and the second (figure 43) which shows 
the largest percentage point decrease in the same period. It 
will be seen from figure 42 that wheat and paddy are the two 
most important crops which made the largest percentage gain 
of total harvested cropland. In the eastern part of the 
region only wheat has made the largest percentage gain of the 
total harvested cropland except block Kaushambi where paddy 
shows largest percentage gain. While in the upper part of the 
study region, wheat and paddy both have made the largest gain 
in percentage of total harvested cropland. 
From figure 43 it can be seen that there are seven 
crops namely maize, arhar, barley, gram, bajra, paddy and Jwar 
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which suffer the largest decrease percentage of the total 
harvested cropland in different blocks of the lower Ganga-
Yamuna Doab, Ba;)ra suffered the largest decrease percentage 
of the total harvested cropland in 12 blocks spread through-
out the entire lower Doab. Maize suffered in 9 blocks spread 
over western and central parts of the Doab. Barley suffered 
in six blocks out of which five blocks lie in eastern part 
and one lies in the western part of the study region. Gram 
suffered in five blocks of central part of the Doab. Paddy 
suffered in one block lying along the river Yamuna and jwar 
suffered the largest percentage decrease of the total harvested 
cropland in only one block lying at-the confluence of river 
Ganga and Yamuna. 
Figure A4 shows the trend of distributional pattern 
of dynamic and stable areas in the study region. From this 
figure it can be concluded that much of the stable areas lie 
in the middle and upper parts of the study region whereas 
the dynamic or sensitive areas are generally spread over 
eastern and western parts of lower Ganga-Yamuna Doab. 
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CHAPTER « IX 
IMPACT OF MODERN TECHNOLOGY IN TRANSFORMATION 
OF AGRICULTURE IN THE LOWER GANGA-YAMUNA DOAB 
The ro l e of modern technology in a g r i c u l t u r a l t r a n s -
formation of lower Ganga-Yamuna Doab has been assessed i n 
th ree ways. F i r s t l y an attempt has been made to determine 
the ro l e of the components of modern technology in a g r i c u l -
t u ra l transformation through the tes t of simple l inear 
correlat ion during the period 1975-76 and 1985-86, Secondly, 
the precise role of various indicators of agricultural t r ans -
formation i s determined through factor analysis . Thirdly, 
the levels of agricul tural transformation are determined in 
respect of changed cultivated area, changed agricul tural pro-
duction and changed agricul tural productivity and the impact 
of the components of modern technology i s also determined. 
Test of Simple Linear Correlation: 
The l inear coiTelation coefficient between composit 
index of agr icul tural productivity and each of the thir teen 
independent var ia tes , as set out in table AO have been 
con5)uted and tested with the assumption that l inear re la t ion-
ship existed in a l l cases. The null hypothesis (H^) formulated 
i s that the composit index of agricul tural productivity of 
the blocks of lower Ganga-Yamuna Doab has no significant 
correlat ion with the variates selected. If the relationship 
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Table - 40 
Variables of agricultural transformation 
Variables Definition 
Xv Tube-wells and pumping sets per 100 hectares 
of gross cropped area. 
Xp Iron plough per 100 hectares of gross cropped 
area. 
X, Blade harrow and cultivators per 100 hectares 
•^  of gross cropped area. 
X^ Tractor power per 1000 hectares of gross 
cropped area. 
X(- Fertilizer consumption in Kg. per hectare . 
Xg Cooperative banks. 
Xy Rural electrification as percentage. 
XQ Length of pukka road in kms. per 1000 hectares 
of net cultivated area. 
XQ Agricultural labourers and workers per 100 
hectares of gross cropped area. 
X^Q Literacy rate as percentage. 
X^^ Irrigation intensity as percentage. 
X^2 Size of land holding in hectares. 
X^, Percentage of area under High Yielding 
"^  Varieties of seeds. 
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gives an index of v a r i a t e s well above the adopted level 
of s ign i f i cance , i . e . , 3% l e v e l and ^% l e v e l , the nul l 
hypothesis i s re jec ted and the va l id inference seems to 
be obvious tha t these v a r i a t e s by a l l means are s i g n i f i -
cant determinants of a g r i c u l t u r a l t ransformation in lower 
Ganga-Yamuna Doab. 
From Table 41 i t can be seen tha t in the year 1975-76 
the composit index of a g r i c u l t u r a l p roduc t iv i ty (Y) in the 
study region has s ign i f i can t degree of pos i t i ve r e l a t i o n s h i p 
Table - A1 
Sinrole l inear correlation between dependent 
and independent variables (X^ '^ 13^ 
var iab le (Y) 
1975-
Level of confidence 
iO^ 596 
^1 
X2 
h 
H 
h 
^6 
^7 
^8 
Xg 0.313 
^10 
^11 
X^2 -0.331 
h3 
.76 
196 
0.920 
0.892 
0.927 
0.694 
0.892 
0.963 
0.936 
0.944 
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(1 per cent level of confidence) with tube-wells and pumping 
sets (X^), iron plough (Xp)! blade harrow and cultivators 
(X,), tractor power (X/), fertilizer consumption (Xc), rural 
electrification (Xy), irrigation intensity (X^^) and area 
under HYV seeds (X^,)« The variable agricultural labourers 
(Xg) has high degree of positive relationship whereas size 
of land holding (X^p) ^ ^^ high degree of negative relation-
ship. The remaining three variates i.e., co-operative 
banks (Xg), length of pukka road (Xg) and literacy rate (X^Q) 
are far below the accepted level of probability. 
During 1985-86, with few exceptions, the direction 
and degree of relationship vary (table 42), In this year 
the composit index of agricultural productivity (Y) in lower 
Ganga-Yamuna Doab has significant degree of positive corre-
lation with the tube-wells and pumping sets (X^), iron 
plough (Xp)* blade harrow and cultivators (X,), tractor 
power (XA), fertilizer consumption (Xc), rural electrifica-
tion (Xy), agricultural labourers and workers (Xg), irriga-
tion intensity (X^^) and area under High Yielding Varieties 
of seeds (X^,). These variables are significant even at 1 
per cent level of confidence. Literacy rate (X^Q) and size 
of land holdings (X^p) ^^® also significant at the same 
level but the degree of relationship is negative. 
Table - 42 
Simple l i n e a r c o r r e l a t i o n between dependent v a r i a b l e (Y) 
and independent v a r i a b l e (X^ X^,) 1983-86 
Level of conf idence 
1096 3% ^% 
X^ 0.788 
X2 0.842 
x^ 0.790 
X^ 0 .643 
X5 0.908 
Xg 0 .220 
Xy 0.883 
^ 
XQ 0.480 
X^Q -0 .379 
X^^ 0.941 
X^2 -0 .496 
X^3 0 .942 
I n t e r - r e l a t i o n s h i p among Independent V a r i a b l e s : 
I n t h e p r e s e n t a n a l y s i s every independent v a r i a b l e 
f o r the y e a r 1975-76 i s t aken once as dependent v a r i a b l e . 
The main c o n t e n t i o n of t h e a u t h o r i s t h a t how t h e s e v a r i a b l e s 
a r e i n t e r - r e l a t e d wi th each o t h e r ( t a b l e 4 3 ) . The c o r r e l a t i o n 
of t u b e - w e l l s and pumping s e t s wi th o t h e r independent v a r i a -
b l e s can be examined. I n t h i s case X^ i s d e a l t as a 
40 M 
dependent variable (Y) which is observed to be highly 
correlated with — 
Xg iron plough (0.909) 
X, blade harrow and cultivators (0.919) 
X^ tractor power (0,693) 
Xe fertilizer consumption (0.973) 
Xy rural electrification (0.956) 
X^^ irrigation intensity (0.988) 
X^, area under HYV seeds (0.957) 
XQ agricultural workers and labourers (0.434) 
X^2 size of land holding (-0.436) 
If iron plough (Xg) is considered as dependent 
variable (Y), its correlation with other independent varia-
bles are recorded where it is found that relatively high 
degree of relationships are registered with the variables 
X3(0.939), X^(0.666), X5(0.893), X7(0.947), X^^(0.921), 
X^j(0.948), Xg(0.466) and X^^i-O.hhS), 
Taking blade harrow and cultivators (X,) as dependent 
variable (Y)» its correlation with independent variables 
are strong with X^(0.919), X2(0.939), X^(0.78l), X5(0.864), 
Xy(0.981), X^^(0.915), X^j(0.958) and X^2i'0,U^3)» Tractor 
power becoming dependent variable (Y), has high degree of 
positive correlation with X^(0.693), X2(0.666), X^(0.781), 
X5(0.602), Xy(0.74o), X^^(0.671) and X^5(0.686). 
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Assuming Xc fertilizer consumption as a dependent 
variable (Y), its correlation with independent variables 
are particularly strong with X^(0.973), X2(0.893), X^(0.864), 
X^(0.602), Xy(0.9l6), X^^(0.977), X^^(0.938), Xg(0.448) and 
X^2("0«^58). Co-operative banks as a dependent variable (Y), 
is not having any significant correlation with independent 
variables except XQ(0.492) and X^2("0«507). 
VHien (Xy) rural electrification is considered as a 
dependent variable (Y), then its correlation with independent 
variables are strong with X^(0.956), X2(0.947), X^(0.981), 
X^(p.7^), X5(0.916), X^^(0.960), X^^{0.9Bh) and X^^{-0,UM), 
Considering (Xg) length of pukka road as a dependent variable 
(Y), then its correlation with independent variables are very 
weak. None of the independent variables show correlation 
with dependent variable upto any level of significance. Only 
X^2 ^^s a negative correlation of (-0.381). 
When (XQ) agricultural labourers and workers are consi-
dered as dependent variable (Y), then its correlation with 
independent variables are strong with X^2("^*^05), X^(0.434), 
X2(0.466), X^iOAUB), Xg(0.492), X^^(0.447) and X^j(0.429). 
Assuming (X^Q) literacy rate as a dependent variable (Y), 
then its correlation with independent variables are not 
strong. It has weak correlation with X^(0.326), X2(0.330), 
X5(0.319) and X^^( 0.314). 
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When (X^^) irrigation intensity is considered as 
dependent variable (Y), then its correlation with independent 
variables are strong with X^(0.988), X2(0.921), X^(0.915), 
X^(0,671), X^Co.g??), X^(0.960), X^3(0.972), Xg(0.447) and 
X^2<-0»^50). 
Considering (X^p) size of land holding as a dependent 
variable ( Y ) , then its correlation with independent variables 
are undermentioned: X^(-0.436), X2(-0.449), X (-0.413), 
X5(-0.434), Xg(-0.507), X^(-0.417), XQ(-0.3B1), Xg(-0.805), 
X^^(0.450), X^,(0.429). Thus it can be said that only X^^ 
(irrigation intensity) and X^, (area under HYV seeds) have 
positive correlation with dependent variable (Y). 
Lastly, assuming (X^,) area under HYV seeds as 
dependent variable (Y), then its correlation with indepen-
dent variables are strong with X^(0.957), X2(0.948), X^(0.958), 
X^(0.686), X5(0.938), Xy(0.983), X^^(0.972), Xg(0.429) and 
X^2(0«^29). 
The inter-relationship among independent variables for 
the year 1985-86 can be examined from table 44. The study 
reveals that the independent variable (X^) becomes dependent 
variable (Y), and the correlation of this (Y) with independent 
variables are strong with X2(0.781), X^(0.859), X^(0.938), 
X5(0.876), Xg(0.770), X^^(0.777), X^3(0.859), Xg(0.4l1) and 
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When (Xp) iron plough is considered as dependent 
variable (Y), then its correlation with independent variables 
are strong with X^(0.781), X^(0.955), X^(0.722), X^CO.sye), 
X^(0.962), Xg(0,5l7), X^^(0.820), X^^(0.872) and X^^^'^'^^'^^' 
Assuming (X,) blade harrow and cultivators as depend-
ent variable (Y), then its correlation with independent 
variables are strong with X^(0.859), X2(0.955), X^(0.807), 
X5(0.882), X7(0.917), X^^(0.756), X^^(0.846), Xg(0.47l) and 
X^2(~0»^29). Considering tractor power (X.) as dependent 
variable (Y), then its correlation with independent variables 
are strong with X^(0.938), X2(0.722), Xj(0.807), X5(0.713), 
Xy(0.706), X^^(0.628) and X^3(0.697). 
When fertilizer consumption (Xc) is considered as 
dependent variable (Y), then its correlation with independent 
variables are strong with X^(0.875), X2(0.878), X,(0.882), 
X^(0.713), X7(0.883), Xg(0.533), X^^(0.931), X^3(0.985) and 
X^2("^«5^7). Assuming (Xg) cooperative banks as a dependent 
variable (Y), its correlation with independent variable is 
strong only with XQ(0,439). Other independent variables have 
weak correlation with (Y). 
Considering (Xy) rural electrification as a dependent 
variable (Y), its correlation with independent variables are 
strong with X^(0.770). X2(0.962), Xj(0.917), X^(0.706), X^ 
(0.883), Xg(0.528), X^^(0.880), X^j(0.895) and X^2(~0*5''9). 
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When (Xg) length of pukka road is considered as dependent 
variable (Y), then its correlation with all the independent 
variables are very weak* 
Assuming (XQ) agricultural labourers and workers as 
dependent variable (Y), then its correlation with independent 
variables are strong with X2(0.517), X5(0.533), Xy(0.528), 
X^^(0.552), X^5(0.537), X^CcAyi), Xg(0.439), X^Q(-0.638) 
and X.2(-0»872). When (X^Q) literacy rate is considered as 
dependent variable (Y), then its correlation with independent 
Variables are strong only with XQ(0,638) and X^^CO'^'O)* ^^^ 
correlation with other independent variables are weak and 
negative. 
Considering (X^^) irrigation intensity as dependent 
variable (Y), then its correlation with independent variables 
are strong with X^(0.777), X2(0.820), X^(0.756), X^(0.628), 
X5(0,931), Xy(0.880), Xg(0.552), X-,3(0.971) and X^2^-°*593). 
Assuming (X^2) size of land holding as dependent 
variable (Y), its correla.tion with independent variables are 
strong with X^Q(0.610), X5(-0.547), X^(-0.519), Xg(-0.872), 
X^^(-0.593), X^3(-0.555), X^(-0.403), X2(-0.499) and X3(-0.429) 
Considering (X^,) area under HYV seeds as dependent varia-
ble (Y), its correlation with independent variables are 
strong with X^(0.859), X2(0.872), X3(0.846), X^(0.697), X^ 
(0.985), X^(0.895), Xg(0.537), X^^(0.971) and X^2(-°'555). 
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Factor Analysis: 
Factor analysis is considered to be sound technique 
in determining the role of various factors of agricultural 
transformation of the study region, because by this technique 
the effects of independent variables on dependent one can be 
explained by set of factors. The procedure of factor analysis 
attempts to assess the values of regression coefficients 
where the original variables are regressed on the factors. 
The coefficients of regression are termed as factor loadings. 
The factor loadings can be further processed by factor rota-
tions which gives a set of new factor loadings for better 
explanation. 
Earlier a number of social scientists have used factor 
analysis in their studies. Some important studies employing 
this statistical technique has been carried out by Kaiser 
(1958)\ Ahmad (1965)^, Harman (1967)^ and Morison (1967)^ etc. 
In this study the thirteen variables which are given in 
table t^O are considered to be suitable indicies of agricultural 
transformation are collapsed into each other and are rotated 
further to perform a precise and new variates of agricultural 
1. Kaiser, H.F., The Varimax Criteria for Analytic Rotation in 
Factor Analysis, Psvchometrika. Vol. 13, 1958. 
2. Ahmad, Q., Indian Cities; Characteristics and Correlates, 
University of Chicago, Research paper No. 102, 1965. 
3. Harman, H.H., Modem Factor Analysis. University of 
Chicago Press, Chicago, 1957. 
k» Morrison, D.F,, Multivariate Statistical Methods, McGraw 
Hill Book Co., New York, 1957. 
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t ransformat ion in the lower Ganga-Yamuna Doab for two 
separate years 1975-76 and 1985-86. These ca l cu l a t i ons 
have been done through Factor Analysis Package Programme on 
Computer VAX-11-System. 
The fac tor analys is for the year 1975-76 shows tha t 
76,79 per cent of the t o t a l variance i s explained by two 
groups of f ac to r s ( t a b l e A5). Factor F. which explains 62.03 
pier cent of the t o t a l var iance i s s t rongly loaded on — 
X^  tube-wel ls and pumping se t s (0.95) 
X2 i ron plough (0.92) 
X, blade harrow and c u l t i v a t o r s (0.95) 
X- tractor power (0.74). 
Xe f e r t i l i z e r consumption (0,93) 
Xy r u r a l e l e c t r i f i c a t i o n (0.98) 
X^^ irrigation intensity (0.96) 
X^, area under HYV seeds (0.97) 
Factor F2 accounts for 14,76 per cent of the total 
variance explained. It is strongly loaded on about thirty 
three per cent of the variables. They are — 
Xg co-operat ive banks (0,74) 
Xg length of pukka road (0.54) 
XQ agricultural labourers and workers (0.78) 
X^2 size of land holding (-0,84) 
The values of the thirteen variables have been computed 
for 41 blocks for the year 1985-86 resulting in a 13 x 41 
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Table - 45 
F a c t o r s t r u c t u r e of a g r i c u l t u r a l t r a n s f o r m a t i o n 
i n the Lower Ganga-Yamuna Doab through Rotated 
Fac to r M a t r i x . 1975-76 
Variable F a c t o r loadin^Jis 
^1 ' ^2 ~ ^ 
X^  0 .96 
Xg 0 .92 
Xj 0 .92 
X^ 0 . 7A 
X5 0 .93 
Xg - 0 . 0 5 
Xy 0 .98 
XQ - 0 . 0 6 
Xg 0 .31 
^10 0-27 
x^^ 0 .96 
X^2 -0 -31 
X^3 0.97 
Variance explained 
i n per cent 62 .03 14.76 
Cumulative percent-
age of variance 
e x p l a i n e d . 62 .03 76.79 
2 h = Communalit ies 
0.15 
0.24 
0.13 
0.07 
0.16 
0.77 
0.13 
0.54 
0.78 
0.33 
0.16 
-0 .84 
0.14 
0.95 
0.91 
0.93 
0.56 
0.90 
0.60 
0.98 
0.50 
0.71 
0.18 
0.96 
0.81 
0.97 
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d a t a matrix for the study region. This data matrix col lapsed 
in to each o ther leads to th ree fac tors of a g r i c u l t u r a l t r a n s -
formation. I t shows that i n a l l 84.15 per cent of the t o t a l 
var iance i s explained by these three fac to r s ( t a b l e 46) . 62.07 
per cent of the t o t a l var iance i s explained by F^ which has a 
s e r i e s of va r i ab le s of heavy load ings . They are — 
X<| tube-wells and pumping s e t s (0,90) 
Xg i ron plough (0.92) 
X^ blade harrow and c u l t i v a t o r s (0.93) 
X^ t r a c t o r power (0.82) 
Xc f e r t i l i z e r consumption (0.93) 
Xy r u r a l e l e c t r i f i c a t i o n (0,92) 
X^^ i r r i g a t i o n i n t e n s i t y (0.88) 
X^j area under HYV seeds (0.92) 
Factor Fp accounts for 13.29 per cent of the t o t a l 
var iance explained. I t i s heavi ly loaded on the va r i ab le s — 
Xg co-operat ive banks (0.70) 
XQ a g r i c u l t u r a l labourers and workers (0.77) 
X^Q l i t e r a c y r a t e (-0,81) 
X^2 s ize of land holding (-0.74) 
Factor F, which accounts for 8.79 per cent of the 
total variance explained has relatively heavy loadings on — 
XQ length of pukka road (0.95) and 
X^2 size of land holding (-0,46) 
T a b l e - 46 
F a c t o r S t r u c t u r e 
Lower Ganga* 
V a r i a b l e 
of 
-Yamuna '. 
^1 
A g r i c u l t u r a l 
Doab Through 
1985-86 
^2 
. Trans format ion 
Rotated Fac to r 
Fac to r l o a d i n g 
3^ 
i n the 
M a t r i x , 
h2 
X^ 0 .90 0 .17 - 0 .09 0 .86 
Xg 0 .92 0 .15 0 .13 0 .89 
X, 0 . 9 3 0 .12 0 .05 0 .88 
X^ 0 .82 0 .09 - 0 .12 0.71 
X5 0 .93 0 . 2 3 0.11 0 .93 
Xg 0 .05 0 .70 - 0 .14 0.52 
.  
0 .92 
0 .002 
0 .35 
0 .19 
0 .88 
0 .35 
0 .92 
0 .19 
- 0 . 04 
0 . 7 7 
- 0 .81 
0 .26 
- 0 . 74 
0 .24 
Xy 0 .92 .  0 .09 0.90 
Xg - .  - 0 . 04 0 .95 0.90 
Xg .  .  0 . 39 0 .88 
X^Q - - 0 .81 0 . 1 3 0.71 
X.<| .  ,  0 .14 0 .86 
X^^ 0 .10 0 . 9 3 
V a r i a n c e 
e x p l a i n e d i n 62 .07 13.29 8 .79 
p e r c e n t . 
Cumulative 
p e r c e n t a g e of 
v a r i a n c e 62 .07 75.36 84 .15 
e x p l a i n e d . 
2 
h = Communalities 
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Levels of Agricultural Transformation and their Technolo-
gical Correlates; 
This part of the chapter i s attempted to analyse the 
levels of agricultural transformation and as to how i t i s 
influenced by the change in the magnitude of technological 
variables in the study region. To examine these points the 
approach of the author i s t r i f oca l . The f i r s t point deals 
with the regional patterns of decadal change in cultivated 
area during 1975-76 and 1985-86 and the influence of change 
in the selected technological variables on i t . The second 
part i s devoted to explain the change in agricultural produc-
t ion and as to how i t i s influenced by the change in in 
technological variables selected. And f inal ly the changing 
pat tern of agricultural productivity i s discussed and further 
i t i s correlated with the change in variables selected to 
exp3*idai~ t he i r influence on agricul tural productivity of the 
lower Ganga-Yarauna Doab. 
In the analysis of th is study block-wise change in 
cultivated area, to ta l agricultural production and agricul-
t u r a l productivity have been correlated with a l l the th i r teen 
independent variables by applying rank different correlat ion 
coefficient technique. 
The block-wise dis t r ibut ion pat tern of changed c u l t i -
vated area in hectare during a decade (1975-76 to 1985-86) 
may be conveniently grouped into four grades of -2000 and 
^16 
over, -2000 to 0, 0 to +2000 and above +2000. Figure 45 
depicts that about three fourth of the blocks lie within 
a deviation of±2000 hectares.- But half of the blocks are 
at the negative side of the scale. It means these blocks 
have decreased the cultivated areas in the final year. It 
may be pointed out that about 12 per cent of the blocks of 
the study region has decreased the cultivated areas of more 
than 2000 hectares and 39 per cent of the blocks ranges 
between 0 and+ 2000 hectares. The same proportion of the 
blocks are found in the grade 'of positive direction (0 to 
•••2000 hectares). 
The blocks which have decreased the area under culti-
vation and have been put under the highest negative growth 
are Gheenjhak, Sandalpur, Chaubypur, Kalyanpur and Telyani. 
These blocks are scatteredly distributed in the western half 
of the study region where they fail to identify any distinct 
region. 
The blocks which lie between the grade of -2000 to 0 
hectares are Shivrajpur, Maitha, Akbarpur, Derapur, Sarvenkhera, 
Patara, Vidhnu, Amauli, Deomai, Asother, Kara, Airayan, Manjhan-
pur, Kaushambi, MuratganJ and Chail. Out of these only seven 
blocks combinedly constitute a significant region in the western 
part of the lower Ganga-Yamuna Doab. The remaining blocks do 
not demarcate any region of negative change. These blocks 
are Kara (- 190^ hectares), MuratganJ (- 1861 hectares), 
417 
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Airayan (-1753 h e c t a r e s ) , Amauli (-1448 h e c t a r e s ) , Deomai 
(-1077 h e c t a r e s ) , Chail (-745 h e c t a r e s ) , Manjhanpur (-363 
hec t a r e s , Asother (-187 hec ta res ) and Kaushambi (-149 h e c t , ) . 
The blocks ly ing between the grade of 0 to + 2000 are 
Ghatampur, Rajapur, Malasa, Amraudha, Rasulabad, Kakvan, 
Bheetargaon, Sarsaul , Khajuha, Maivan, Bahuva, Hasva, Vijaypur, 
S i r a thu , Sarsava and Nevada. Among these only six blocks 
combinedly c o n s t i t u t e a dominant region in the western pa r t 
and five blocks c o n s t i t u t e a d i s t i n c t region in the cen t r a l 
pa r t of the lower Ganga-Yamuna Doab, The remaining blocks 
of t h i s grade do not demarcate any region (Figure 45) . 
The blocks which have increased the area under c u l t i -
v a t i o n and have been put under ^the highest p o s i t i v e growth 
(2000 hec ta res and over) are Bi lhaur , Bhi taura , Hathgaon and 
Dhata. These blocks are s c a t t e r e d l y d i s t r i b u t e d in the eas te rn 
half of the study region except block Bilhaur which l i e s i n 
the north-western pa r t of the lower Ganga-Yamuna Doab where 
they f a i l to iden t i fy and d i s t i n c t reg ion . 
The study reveals t ha t the t ransformation in cu l t i va t ed 
area i n the lower Ganga-Yamuna Doab i s not only due to the 
r e s u l t of changes in technological f ac to r s of a g r i c u l t u r a l 
t ransformat ion, because more than half of the changed techno-
l o g i c a l f ac to r s are not d i r e c t l y pixjportional to the area 
transformed. The decrease i n the cu l t i va t ed area in some 
blocks are due to the r e s u l t of decrease i n a rea l extent of 
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certain crops such as Jwar bajra, barley, pulses and in 
some cases oilseeds and rice. The change in the cultivated 
area of the blocks upto some extent is influenced by the 
changed technological variables, therefore, the changed 
cultivated area (Y^) is correlated with the other indepen-
dent variables (table 47). 
It is found that about half of the variables of agri-
cultural transformation are directly proportional to the 
changed cultivated areas but their rates of change are dis-
similar (table 47). Size of landholding (X^2) ^ ^ ^^ ® °"ly 
variable which has high degree of positive relationship with 
(Y^), The variables which have negative and weak correlation 
with (Y^) are X^(-0.02), X2(-0.03), X^(-0.08), X^(-0.06), X^ 
(-0.08), XQ(-0.33) and X5(-0.25). 
The changed agricultural production has given the 
positive response among all the blocks of the study region. 
It has also a wide range of variations among the blocks. It 
may be arranged into four grades (in 000 quintals) of below 
150, 150 to 300, 300 to 450 and 450 to 600. 
The blocks which have lowest increase of agricultural 
production (below 1,50,000 quintals) are Derapur (1,46,493 
quintals), Shivrajpur (1,43,911 quintals), Khajuha (12,068 
quintals) and MuratganJ (1,05,808 quintals). These blocks 
combinedly fail to identify any distinct region. 
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About fifty per cent of the blocks lie between the 
grade of 1,50,000 and 3,00,000 quintals increase in agri-
cultural production. These blocks form two distinct regions 
in lower Ganga-Yamuna Doab. One lies in the Western part 
and includes seven blocks of Sandalpur, Gheenjhak, Rasulabad, 
Kakvan, Chaubypur, Bilhaur and Kalyanpur. The other region 
occurs in the eastern half of the Doab (Figure 46 ). 
Twelve blocks are lying between the grade of 3,00,000 
and 4,50,000 quintals. These are Amraudha, Rajapur, Malasa, 
Gheenjhak, Akbarpur, Maitha, Sarvankhera, Vidhnu, Sarsaul, 
Malvan, Telyani and Dhata, Three-fourth of these together 
constitute a significant' region in the western part of the 
lower Ganga-Yamuna Doab. The other two blocks lie in the 
central part along the river Ganga and one block in the 
eastern part along the river Yamuna. 
The blocks which have the highest positive growth 
(4,50,000' quintals and above) of agricultural production 
are Bheetargaon, Amauli, Deomai and Sarsava. The first 
three blocks constitute a small region in the central part 
of the lower Ganga-Yamuna Doab. Figure 46 gives a plausible 
explanation. 
It may be summarized that there is an Increase in 
agricultural production in all the blocks of the study region. 
In a little less than 10 per cent of the blocks the production 
42i 
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is raised by above 450 thousand quintals and in 29 per cent 
of the blocks it is from 300 thousand to 450 thousand quin-
tals, whereas half of the blocks lie between 150 thousand 
and 300 thousand quintals of agricultural production and only 
one-tenth of the blocks are found in the grade of 150 thousand 
quintals and below. 
While examining the relationship between the changed 
agricultural production and magnitude of changed independent 
variables, it is found that there is very low degree of 
relationship. It clearly shows that the rate "of change in 
technological correlates of different blocks are not directly 
proportional to the block-wise changed agricultural production 
of the study region. Table 47 reports that higher is the 
change in agricultural production lower is the change in 
length of pukka road (XQ) and agricultural labourers and 
workers (XQ) and vice-versa. Change in the literacy rate 
(X^Q) is directly related with changed agricultural production. 
Besides, two-third of the correlates have positive degree of 
relationship with agricultural production but they are far 
below the confidence level. 
Changed agricultural productivity (Y,) in terms of 
Yang's Yield Index is the third aspect of agricultural trans-
formation. It has a wide range of variations among the blocks 
of the study region. For the sake of convenience it has been 
grouped into five grades of -10 and above, -10 and 0, 0 and 
+10, +10 and +20 and over (figure 47). 
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The blocks which have decreased the agricultural 
productivity index more than 10 are Jheenjhak, Bilhaur, 
Kalyanpur, Vidhnu and Sarsaul. The later four blocks 
lying along the river Ganga constitute a region of nega-
tive growth of agricultural productivity in the western 
part. The remaining block is lying in the extreme west 
of the lower Ganga-Yamuna Doab, 
Only three blocks fall in the grade of -10 to 0 are 
Amauli, Asother and Nevada, They are scattered in the 
central and eastern parts of the study region along the 
river Yamuna where they fail to identify any distinct 
region. 
About forty six per cent of the blocks have marginal 
positive growth of agricultural productivity (O to 10 index). 
These blocks formed three distinct regions in the lower 
Ganga-Yamun Doab. First lies in the south-western part 
and it composed to Derapur, Rajapur, Malasa and Sarvankhera 
blocks. Second region is found in the central part and 
Includes the blocks of Khajuha, Malvan and Bahuva. And 
the third region occurs in the eastern part which is 
relatively dominant and comprises Bhitaura, Hathgaon, Vijai-
pur, Dhata, Kara, Sirathu, MuratganJ and Manjhanpur blocks. 
The remaining blocks are scattered in the central and western 
parts of the study region. 
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About twenty five per cent of the blocks are considered 
under the grade of +10 to +20. They are Sandalpur, Rasulabad, 
Kakvan, Akbarpur, Gheenjhak, Patara, Airayan, Vijaypur and 
Chail. These blocks do not form any distinct region. 
The blocks which have been put under the highest positive 
growth of agricultural productivity (20 and above are Chaubypur 
(22.76), Deomai (26,27), Hasva (29.35) and Sarsava (20.48). 
These blocks are far apart from each other. 
It may be pointed out briefly that about 12 per cent of 
the blocks of the study region have changed productivity 
indicies above -10. Figure 47 depicts that above 50 per cent 
of the blocks lie within a deviation of ±10. But 15 per 
cent of the blocks are at the negative side of the scale which 
have decreased the productivity indicies in the final year. 
In 27 per cent of the blocks productivity indicies ranges 
between 10 and 20. In about 10 per cent of the blocks it is 
above 20. 
The relationship between changed index of agricultural 
productivity (Y-) and the independent variables has been compu-
ted with the assumption that linear relationship exit in all 
the cases. 
It may be pointed out that fifty per cent of the varia-
bles have the high degree of positive relationship with (Y,) and 
are significant at one per cent level. These variables are 
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t u b e - w e l l s and pumping se t s (X . ) , i ron plough (Xp), blade 
harrow and c u l t i v a t o r s (X_), t r a c t o r power (X, ) , r u r a l 
e l e c t r i f i c a t i o n (X„), i r r i g a t i o n i n t e n s i t y (X,.) and area 
under HYV seeds (X^, ) , The va r i ab l e s which have negative 
c o r r e l a t i o n and are far below the s ign i f i can t l eve l of 
confidence are length of pukka road (Xg), l i t e r a c y r a t e 
(X^Q) and s i ze of land holding (X^p)* These va r i ab le s show 
tha t higher the r a t e of change in a g r i c u l t u r a l p roduc t iv i ty 
lower i s the r a t e of change in va r i ab l e s length of pukka 
road ( X Q ) , l i t e r a c y r a t e (X^Q) and s ize of land holding 
(X^2) ®^^  v i ce -ve r sa . I t may be fu r the r explained tha t the 
changed technological c o r r e l a t e s i . e . , length of pukka road 
(XQ) , l i t eracy r a t e (X^Q) and s i ze of land holding (X.p) are 
inversely p ropor t iona l to the changed i nd i c i e s of 
agricultural productivity. 
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CHAPTER - X 
IMPACT OF BIOTECHNOLOGY ON CROP PRODUCTION 
IN LOVER GANGA-YAMUNA DOAB 
With the new knowledge gained by the scientists 
about the functioning of the nature's living system, the 
world is at the threshold of a new revolution, which has 
been optly called "biorevolution" or "generevolution". 
With the recent developments in electronics, computers and 
instrumentations, the scientists and technologists are able 
not only to understand the minutest of the minute micro-
organisms, but are also to analyse and manipulate them. This 
capability has opened up entirely new and hitherto unknown 
opportunities for finding unimaginably easy solution to the 
multitudes of problems being faced in areas of agricultural 
productivity, food, helth care, bio-mass regeneration, envi-
ronmental management, population control. 
One of the major problems, which developing countries 
like India are constantly facing, is that of feeding their 
millions. The majority of the people in India cannot even 
get the minimum required calories of proteins, while, pressures 
on land have increased to such levels that environmental 
imbalance has already occurred. The new biotechnology techni-
ques, now available, hold out a definite promise, particularly 
for the third world countries towards increasing their agri-
cultural and farm productivity, availability of new protein 
rich food products and utilization of waste material for 
feed and energy. 
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Agriculture has moved from a resource based to a 
science based industry as technology yields quicker and 
far better results than manual labour. Biotechnology has 
been defined as 'any technique that uses living organisms, 
or substances from those organisms to make or modify a 
product, to improve plants or animals, or to develop micro-
organisms for specific use. The term covers a continuum 
of technologies that ranges from long-established and widely 
used technologies based on commercial use of living orgeuiisms 
(such as brewing, biological control of pests, and conven-
tional animal vaccine production), through genetic engineer-
ing of plants and animals* 
In India, bio-technology is defined as "the application 
of biological organisms and molecules to technical and 
industrial processes. It generally Implies the application 
of novel microbes or other living systems altered or modified 
by humans by various techniques of genetic engineering, cell 
fusion etc." Thereafter hybridoma techniques creation of 
monoclonal antibodies has paved the way for exploitation of 
technology for producing in large quantities, at a compara-
tively much cheaper cost, many useful and essential items 
like growth harmones, tissue culture plants, embryo transfer 
technology, stress and disease resistant plants. 
1. Gabrielle, P., Harnessing Biotechnology for the Third World, 
Partners in Research for Development. No. 3» April 1990, 
ACIAR, Canberra, Avtralia, p. 7. 
2. Jain, S.C., Natesh, S., and Kashyap, V., Biotechnology 
Based Agriculture and Food Products—A Perspective, 
Kurukshetra, Nov, 1990, New Delhi, p. 51. 
43a 
Biotechnology offers tremendous potential for improv-
ing crop production, animal agriculture and bioprocessing. 
It can prove new approach to develop higher yielding and 
more nutritious crop varieties, improve resistance to diseases 
under adverse conditions, or reduce the need for chemical 
fertilizers and other expensive agricultural chemicals. 
The tools of biotechnology offer both a challenge and 
tremendous opportunity. They offer new techniques for mani-
pulating genea of plants. Biotechnology tools complements, 
rather then replace, the traditional methods, used to enhance 
agricultural productivity and build on a base of understand-
ing derived from traditional studies in biology, genetics, 
physiology and biochemistry. 
Genetic Engineering of Plants: 
Perhaps the most direct way to use biotechnology to 
improve crop agriculture is to genetically engineer plants, 
i.e., alter their basic genetic structure, so they have new 
characteristics to improve the efficiency of crop production. 
The traditional goal of crop production remains unchanged: 
to produce more and better crops at lower cost. However, the 
tools of biotechnology can speedup the process by helping 
the researchers screen generations of plants for a specific 
traits or work more qutckly and precisely to transfer a trait, 
These tools give breeders and genetic engineers access to a 
wider universe of traits *rom which to select. 
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Although powerful, the process Is not simple. In 
the first place the gene of interest has to be isolated, 
insert it into a plant cell, induce the transformed cell to 
grow into an entire plant, and then make sure that the gene 
is appropriately expressed. It has been successfully demons-
trated how plant can be genetically engineered to benifit 
agriculture. Herbicide resistance traits are being trans-
formed to increase option for controlling weeds. Soon, the 
composition of storage proteins, oils and starches in plants 
may be altered to increase their values* 
Genetic engineering has for the first time engineered 
plants to be resistant to powerful herbicides. One example 
is glyphosate (trade name: "Roundup")* a common," effective 
and environmentally safe herbicides. However, glyphosate 
indiscriminately kills crops as well as weeds. Thus, it must 
usually be used before crop plants germinates. Yet by engi-
neering crops to be resistant to glyphosate, it is hoped to 
expand the range of the herbicide's applications. 
Plant cannot directly absorb and use nitrogen gas 
present in the atmosphere. To be available to plants, nitrogen 
gas must first be "fir^ i^*", or converted into nitrogen compounds 
either by industrial processes or by certain bacteria and 
blue-green algae that live in the soil. The most well known 
bacteria able to fix nitrogen belong to the genus Rhizobium, 
which is associated with members of the legume family such as 
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soyabeans, beans, peas and peanuts. Genetic engineering 
finds ways to improve nitrogen fixation in these p lan t s . 
This development could play a c r i t i c a l role in lowering 
the production costs by reducing the need for energy inputs 
used in producing nitrogen f e r t i l i z e r s . 
Researchers are pursuing a number of different stratef-
gies to improve nitrogen fixation. Perhaps the simplest 
approach is to improve the symbiotic relationship now found 
in nature — to genetically engineer Rhizobium to fix n i t r o -
gen more efficiently for their natural host legumes. A 
second approach would be to create Rhizobium that could infect 
and fix nitrogen for other p lants , in par t icular to cereal 
crops . Alternately, i t might be possible to t ransfer the 
ab i l i ty to fix nitrogen to other microorganism, that already 
l ive in association with a given crop. Another approach 
involves trying to engineer plants to fix nitrogen themselves. 
Genetic Engineering for Crop Protection; 
Another strategy to improve crop production through 
genetic engineering involves protecting crops from pes t s . 
Insects , viruse, bacteria, fungi, nematodes and weeds can a l l 
impair agricultural production. Yet in the natural ecosystem 
organisms tjrpically serve many functions. Insects , for 
example, can be pests which destroy crops and stored products 
by transmitting diseases. 
Most of the chemical insect ic ides , herbicides and other 
pesticides that have been primary methods of controlling 
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pests are not selective enough to affect only harmful 
organism. As biotechnology becomes more refined, methods 
for handling bothersome pests and benificial organisms will 
be created. 
One area in which genetic engineering technology will 
prove particularly useful is in developing biological pests 
control methods. Insects are attracted to certain plants 
and repelled by others. Some plants produce chemicals that 
mimic insect harmones and disrupt the reproduction of insects 
feeding on the plants. Thus, the potential exists to identify 
the genes controlling the properties and transfer these traits 
to other plants. 
Insect harmones are already used in small quantities 
in pest management, Pheromones, for example, are used as 
attractants in traps that monitor levels of insect populations. 
Conversely, alaromones can be used to repel insects from stored 
products. Ultimately, as genetic engineers increase their 
skills, they may be able to alter crops so that they can produce 
their own insect repellant. 
Some advanced use of harmones for biological pest control 
are already available. Juvenile harmones analougues are syn-
thetic chemical compounds similar to the natural harmones that 
controls maturation of insects. When the Juvenile harmones 
analogue is sprayed on an insect, it remains in an immature 
state and dies instead of maturing and reproducing. 
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Another experiment of potential importancje for insect 
control Involves a genetically altered bacterium. The orga-
nisoif a strain of corn root colonizing bacteria called pseu-
domonas fluorescens has been genetically changed so it 
produces an endotoxin that is a potent insecticide for certain 
pests» including black cutworm. The gene to produce toxin 
was transferred from another bacterium, Bacillus thuringiensis, 
which itself has been marketed as a biological insecticides 
for more than 20 years. The recombined bacterium can " be 
frozen, dried and coated djrectly on seeds before planting, 
or it can be sprayed into the fields. 
Naturally occurring insect pathogenes, including bacteria, 
viruses, and fungi, have served for many years as agents of 
biological pests control, but problems with production,applica-
tion and efficiency have prevented their widespread use. How-
ever advances in genetic engineering are opening routes to 
manipulate these organism into more useful tools for biological 
Insect control on a large scale. 
A more speculative approach to insect control is the 
use of modified plant viruses that are usually spread by 
insects. In this strategy the specific toxin gene of an 
insect or behavior-modifying gene would be inserted into a 
genome of the plant virus, so it is expressed in the cells 
of the carrier insects. This approach might be a method of 
controlling sucking insects. 
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Research in this direction in India is being conducted 
at Indian Council lor Agricultural Research (lARI), Tamil 
Nadu Agricultural University (TNAU), National Centre for 
Integrated Pest Management (NCIPM), Haryana Agricultural 
University (HAU), Gujrat Agricultural University (GAU) etc. 
To identify possibilities of developing biocontrol agents 
against major pests> diseases and weeds, a task force was 
set up by the Department of Biotechnology. The task force 
has also recommended the establishment of pilot plants for 
the production of already proven efficient microbes. 
The most widely used method of creating crops with 
combinations of new characters is through hybridizations 
where different parents with the desirable features are 
crossed. The use of hybrid vigous in crops has successfully 
increased yields over the years. However, most of these 
technologies were largely limited to a single species and 
were imprecise* 
Tissue culture is a technique by which individual cells 
or tissues of plants can be cultured artificially under aseptic 
conditions to regenerate whole plants. The rate of multipli-
cation could be several hundred-fold. Also the plants could 
be raised Independent of seasonal vagaries in limited space. 
The United States Office of Technology and Assessment, 
whose detailed studies have provided one of the most reliable 
estimates of likely impact, considers that over the next 
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decade the major impact ol agricultural biotechnology will 
be seen on crop production — on average, yield of major 
crops are expected to increase 1.2 per cent per annum for 
cereals and 0.7 per cent for cotton. In the absence of 
the development and use of new biotechnologies yield increase 
would be only between one quarter and one half of these,^ 
Application of Biotechnology to Crops in Lower Ganga-Yamuna 
Doab? 
By the application of biotechnology as a tool of crop 
improvement in different blocks of lower Ganga-Yamuna Doab 
keeping all other agricultural inputs as constant, the pro-
duction of major food crops can be raised upto considerable 
extent as shown in table ^» 
Table - 48 
Estimated Increase in ce rea l s production and supporting the 
populat ion of lower Ganga-Yamuna Doab with the app l i ca t ion 
of biotechnology. 
Name of the Estimated increase of "Additional populat ion 
Block ce rea l s production can be supported. 
( i n q u i n t a l s ) . 
2,655 
2,673 
2,97A 
1,662 
3 . Ga rb r i c l l e , P . , Harnessing Biotechnology for the Third 
World, P a r t n e r ' s i n Research for Development, No. 3t 
Apr i l 1990, ACIAR, Canberra, Aus t ra l i a , p . 8 . 
Ghatampur 
Pa ta ra 
Bheetargaon 
Amraudha 
3,876 
3,906 
4,342 
2,427 
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£0 (2) (3) 
1,974 
2,255 
2,801 
3,205 
3,237 
1,798 
2,637 
2,088 
1,652 
2,347 
1,732 
2,382 
2,254 
2,262 
3,460 
3,288 
2,379 
2,966 
2,407 
3,276 
2,724 
2,679 
3,277 
3,077 
2,868 
Rajapur 
Malasa 
Akbarpur 
Maltha 
Sarvankhera 
Derapur 
Rasulabad 
Gheen;jhak 
Sandalpur 
Bilhaur 
Chaubypur 
Kakvan 
Shivrajpur 
Kalyanpur 
Sarsaul 
Vidhnu 
Amaull 
Khajuha 
Deomal 
Malwan 
Telyani 
Bahuva 
Bhi taura 
Hasva 
Asother 
2,841 
3,292 
4,090 
4,679 
4,726 
2,625 
3,850 
3,048 
2,412 
3,426 
3,529 
3,477 
3,251 
3,303 
5,051 
4,800 
3,473 
4,330 
3,514 
4,783 
3,977 
3,912 
4,785 
4,492 
4,187 
i38 
il) (2) (3) 
2,492 
2,810 
2,260 
1,4A1 
1,847 
1,932 
1,650 
1,770 
1,427 
1,999 
1,874 
2 ,389 
Total 1 ,45,312 99,529 
The statistics relating to estimate increase of crop 
production has been computed by the author, on the 
basis of the assumed increase ih yield of cereals pro-
posed by Garbrielle of Canberra, (Australia). 
The additional population that can be fed with the 
increase in food production has been calculated bythe 
author taking average of 400 grams of cereals to suffice 
one person per day. 400 grams of cereals (the average 
for India) will approximately yield 1,400 calories of 
wheat, the most predominent cereal is taken as the 
base. 
Hathgaon 
M r ay an 
Vijaipur 
Dhata 
Chail 
Nevada 
MuratganJ 
Kaushambi 
Manjhanpur 
Sarsava 
Kara 
Sirathu 
3,640 
4,103 
3,299 
2,104 
2,697 
2,820 
2,409 
2 ,584 
2,084 
2,918 
2,736 
3,488 
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From table A8 i t can be seen that the t o t a l food 
crop production of the lower Ganga-Yamuna Doab i s l ikely 
to be Increased by 1,A5|312 quintals and about 1,00,000 
additional person can be supported if biotechnological 
methods are applied in the region. Block Manjhanpur wil l 
have leas t increase in cereal crops production which wi l l 
support an additional population of 1,427 persons and block 
Vidhnu wi l l have highest increase in cereals production 
which wi l l support an additional population of 3,288 persons. 
The remaining blocks of the study region l i e in between t h i s 
range* 
Biofe r t i l i ze r s : 
I t has been projected that by 2000 AD, foodgrain 
production in India would need to be augmented to the order 
of 240 million tonnes. This order of agriculture production 
can be achieved through large scale application of chemical 
f e r t i l i z e r s . The f e r t i l i z e r sector would, therefore, need 
an additional investment of Rs,8,000 - 10,000 crores (4 to 5 
b i l l i o n ) . Additionally, negative effects of chemical f e r t i -
l i z e r s on the physico-chemical properties of so i l are well 
known. Chemical f e r t i l i z e r s are also increasingly expensive 
because of high infras t ructural cost , foss i l - fuel shortage 
and energy intensive process for manufacturing. Under the 
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circumstances appropriate approach will be integrated 
through blending of chemical, organic and biofertilizers. 
In order to lessen dependence entirely on energy and 
cost intensive fertilizer* steps have been taken towards 
tapping biological nitrogen fixation through symbiotic and 
non-symbiotic bacteria, blue-green algae, rhizobium and 
azolla* 
It has been pointed out that the livestock excreta 
if cycled through anaerobic fermentation in gobar gas plants 
could provide simultaneously manure and gas energy for rural 
households. 
This is necessary as at present out of a total of 
650 million tonnes of rural compost only 263 million tonnes 
or about 40 per cent of it are used and of the 16 million 
tonnes of urban compost Just six million tonnes or about 
37 per cent are utilized. 
It is necessary that a conscious effort has made to 
px»omote multipurpose leguminous shrubs and trees to rehabi-
liate vast areas of degraded lands in the country, recoup 
soil fertility and minimise the input of chemical fertilizers, 
The consumption of chemical fertilizers has made rapid 
strides since the mid-sixties. It has been estimated that 
their requirement by 1994-95 be of the order of 17.5 million 
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tonnes to meet the target of 205 million tonnes of food-
gra ins . This i s as against the current level of consumption 
which has touched 11.7 million tonnes in 1989-90. 
Blofer t i l izers are biologically active products or 
whole microbial inoculants of bacter ia , algae, fungi, alone 
or Ixi combination which augment the extent of ava i lab i l i ty 
of nutr ients to the p lants . 
There are various b lo fe r t i l i ze r s in use such as culture 
of Rhlzobium, Azotobacter, Azospirillum, Blue-green algae, 
Azolla and Phosphate-solubllizing microorganism. The techno-
logy now i s available for producing seeds pre-coated with 
the inoculant,which increases i t s efficiency. 
The benefits derived by agricul tural crops from micro-
b i a l inoculants in the study region would be approximately 
equivalent to the output derived from the application of 
30 to 40 kg N/hectare. On this basis i t i s estimated that 
A2 to 57 million tonnes of chemical f e r t i l i z e r s consumption 
can be cu r t a i l annually by using biotechnology in the lower 
Ganga-Yamuna Doab. 
The beneficial effect of the b lo fe r t i l i z e r s are evident 
from table 49. 
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Table - A9 
Ben i f i c i a l 
Crop/Biofertl-
Gram/ Rhl zob Itim 
Arhar/Rhlzoblum 
Rlce/Blue-green 
Algae. 
Rlce/Azolla 
Sorghum/Azospiri-
llum. 
Bajra/Azosjiiri-
l lum. 
Cotton/Azoto-
b a c t e r . 
effect of B i o f e r t i l i z e r s 
Grain Yield 
k«:/hact. 
Control 
1,956 
1,985 
7,175 
2,800 
3,130 
1,430 
1,25 A 
Inculated 
2,228 
2,182 
4,650 
3,480 
3,700 
1,789 
1,339 
Increase 
kg /hac t . 
272 
197 
475 
680 
570 
359 
85 
% 
in 
increase 
I y i e l d . 
13.9 
9.9 
11.4 
24.3 
18.2 
25.1 
6.8 
Source: Jain, S.C., Natesh, C.A., and Kashyap, V., Biotechno-
logy based agriculture and food products, Kurukshetra, 
Nov. 1990, New Delhi, p. 35. 
It will be seen from the table 49 that with the 
application of biofertilizers, the production of gram is 
raised by 13.9 per cent, arhar (pigeon pea) 9.9 per cent, 
rice 11.4 to 24,3 per cent, sorghum 18.2 per cent, bajra 
25.1 per cent and cotton 6.8 per cent. 
In India a considerable research and development work 
of rhizobium is being conducted at Indian Agricultural Research 
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Institute, Haryana Agricultural University, Punjab Agricul-
tural University and G.B.Pant Agricultural University. Present-
ly rhizobium cultures for crops like masoor, barseem, ground-
nut arhar, moong pea, gram, urd and soyabean are available. 
Field experiments show an increase in the yield of 
wheat, rice, onion, brinjal, tomato and cabbage as a result 
of Azotabacter inoculation. It has been shown that in areas 
where nitrogen fertilizers are scarcely used, blue-green 
algae can supply 20 to 30 kg N/ha./Yr, 
Research conducted at Indian Agricultural Research 
Institute using phosphobacterin on wheat, barseem, maize, 
arhar and rice showed significant increase in yield over 
unlnoculated controls. The work on Azolla is being conducted 
at CPRI, Cuttack. 
LowerGanga-Yamuna Doab has 238 thousand hectares of 
land under pulses cultivation, 213 thousand hectares under 
rice cultivation, 57 thousand hectares under bajra cultivation, 
72 thousand hectares under jwar cultivation and 6,87A thousand 
hectares under wheat cultivation. The application of bioferti-
llzers may be of great assistance is raising the yield of 
cereals. 
By the application of biofertilizers in the study region, 
the production of crops are likely to increase upto a consi-
derable extent. Production of rice is estimated to increase 
by 713 thousand quintals, Jwar 93 thousand quintals, bajra 151 
thousand quintals and pulses 284 thousand quintals. Thus it 
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can be sedd that by application of biofertilizers, the 
production of rice^ Jwar, bajra and pulses alone can raise 
the agricultural production in the study region by more 
than 1241 thousand quintals. Besides these crops, production 
of wheat, groundnut and soyabean can also be raised. This 
increased production of rice, Jwar and bajra will support an 
additional population of a little more than 6.5 lakh and 
the Increased production of pulses will be consumed by an 
additional population of 11.1 lakh in the lower Ganga-Yamuna 
Doab. Thus we can say that by the application of biotechno-
logy, as a tool, for crop improvement and biofertilizers, 
the agricultural production of the study region can be in-
creased upto a considerable extent. The increased cereals 
production will be of the order of tonnes to feed 7.5 lakh 
additional (750 thousand) months and the increased production 
of pulses will sustain 1.11 million additional population of 
the lower Ganga-Yamuna Doab. 
cr? 
^ 
f i b 
CHAPTER - XI 
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CONCLUSION AND SUGGESTIONS 
The Lower Ganga-Yamuna Doab, incorporating Kanpur, 
Kanpur rural, Fatehpur and the western portion of Allahabad 
district, has a total area of 12,239 square kilometers and 
supports a population of 60,12,436, This nearly flat and 
featureless plain formed by the infillihg of the Indo-Ganga 
trough during the pleistocene period consists of two types 
of alluvium: (i) Khadar or newer alluvium, and (ii) Bhangar 
or older alluvium. It is drained by the river Ganga and 
its tributaries with general slope towards east and south-
east. Its monsoon climate, characterised by cool winters, 
hot summers and seasonal rains (annual average 89 cms) is 
envigorating but more susceptible to droughts and famines. 
The region is gifted with fertile alluvial soils which 
belong to two river systems: (i) the Ganga, and (ii) the 
Yamuna; each consisting of recent alluvium, flat lands, 
uplands and lowlands. 
Agriculture is the mainstay of the people covering 
about 68 per cent of the area under study and provides 
occupation to about 70 per cent of its inhabitants to earn 
their livelihood. Owing to great pressure of population, 
the per household and per capita land averages are 
very low (1.3 and 0,25 hectares respectively). Similarly the 
amount of net cultivated land to per rural household and per 
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agricultural worker comes to 1,3 and 0,2 hectares res-
pectively. There is an intense fragmentation of holdings 
and nearly 60 per cent are below 1 hectare. 
Negligence of agricultural sector in the country's 
planning, lack of irrigation facilities, obsolete methods 
of farming, indebtedness and illiteracy among farmers, 
nominal use of HYV seeds, meagre amount of chemical ferti-
lizers and pesticides and lack of land tenure system based 
on social Justice have all combined to put agriculture in 
low key in the lower Ganga-Yamuna Doab, It is unfortunate 
that major portion of agricultural land is still owned by 
privlledged castes/classes of the society who are not only 
inexperienced cultivators but very often act as petty neo-
Zamindars enrploying landless labourers for paltry wages and 
pocket the major share of the produce. The urbanites in 
many cases earn, while earning their livelihood in the 
cities may simultaneously own land in the villages and 
enjoy the benefits of neo-feudal system. It is, therefore, 
imperative that with the improvement in farming techniques, 
use of new varieties of seeds, chemical fertilizers, pesti-
cides, the use of biofertilizers, the Introduction of bio-
technology should be actively encouraged. New land reform 
should be intacted either to restore land to the actual 
tiller, or manage the same through state/co-operatives to 
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improve the conditions of agriculture in the region so 
that agricultural transformation in the true sense may 
be achieved. 
It is only in the last decade that the use of the 
components of modern technology of agriculture in the 
study region has been considerably increased in the decade 
beginning from 1975-76. During this period the number of 
tube-wells and pumping sets have increased by 85.65 per 100 
hectares of gross cropped area, number of improved plough 
by 4 per 100 hectares of gross cropped area, the number of 
tractors by 0,75 per 1000 hectares of gross cropped area, 
rate of fertilizer consumption by 50,89 kg per hectare, 
irrigation intensity by about 15 per cent of gross cropped 
area and the area under HYV seeds has increased by 18,32 
per cent of the gross cropped area. Number of agricultural 
labourers and workers have decreased by 4 per 100 hectares 
of gross cropped area but the literacy rate during this 
period has remained almost the same. All these increased 
agricultural inputs are responsible for the transformation 
of agriculture in the lower Ganga-Yamuna Doab. However, 
the distributional pattern of all the components of modern 
technology are not uniform throughout the study region 
leading to inter block disparities in agricultural trans-
formation. 
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The net sown area in 1975-76 was 1.24 mi l l ion 
hec ta res which accounts for about 70 per cent of the 
t o t a l area of the study region. In 1985-86 there was 
almost no change in t h i s a rea . The gross cropped area 
i n 1975-76 was 123 per cent of the net sown area while 
i t was 132 per cent i n 1985-86, showing an increase of 
10 per cent during the same per iod . This shows tha t 
l a t e r a l expansion of ag r i cu l t u r e i s not s i gn i f i c an t 
because of the l imi ted a g r i c u l t u r a l land. In tens ive 
ag r i cu l t u r e remains the only way for transforming a g r i c u l -
t u r e of the study region by applying package of improved 
p r a c t i c e s including a l l the modern inputs of ag r i cu l t u r e 
a t the r i g h t time and i n r i gh t quan t i t y . 
The area production and y ie ld of major crops of the 
study region shows s ign i f i can t change from 1974-75 to 
1984-85• During t h i s period a rea l extent of wheat increased 
by 109 thousand hec t a r e s , r i c e 40 thousand hec t a r e s , maize 
4 thousand hec t a r e s , pulses 187 thousand hec t a r e s , o i l s eeds 
14 thousand hec tares and cash crops 3 thousand h e c t a r e s , 
whereas the a rea l extent of bar ley decreased by 27 thousand 
h e c t a r e s , Jwar 16 thousand hec ta res and ba j ra by 2 thousand 
h e c t a r e s . During the same period the production of wheat 
increased by 4,617 thousand q u i n t a l s , r i c e 1,579 thousand 
q u i n t a l s , maize 78 thousand q u i n t a l s , ba j ra 217 thousand 
q u i n t a l s , pulses 2,202 thousand q u i n t a l s , o i l seeds 83 
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thousand quintals and cash crops by 2,919 thousand 
quinta ls , while the production of barley and Jwar (big 
mil let) decreased by 228 thousand quintals and 233 thou-
sand quintals respectively. 
The yield of the crops have shown significant 
increase; the yield of wheat has increased by 10,64 quin-
t a l s / hectare, that of r ice by 5.89 quintals /hectare, 
4.30 quintals/hectare for maize, 1.49 quintals/hectare 
for barley, 4.05 quintals/hectare for bajra, 0.21 quintals / 
hectare for o i l seeds and 103.18 quintals/hectare for cash 
crops. Whereas the yield of Jwar decreased by 1.37 quinta ls / 
hectare and that of pulses by 0.58 quintals /hectare . 
The study reveals that the continuous increase in 
area and production of wheat, r ice and cash crops i s mainly 
due to the introduction and adoption of HYV seeds, expansion 
of i r r iga t ion f a c i l i t i e s , increased use of chemical f e r t i -
l i z e r s , adoption of crop protection measures and mechaniza-
t ion of farming. The modern agricul tural strategy i s highly 
suitable for cul t ivat ion of wheat, r ice and cash crops. The 
increased production of bajra and maize are at tr ibuted to 
the hybrid seeds of the crops. Increased production of o i l 
seeds i s the result of expansion of cultivated area under 
the crop as well as increase in the yield of the crop. In 
case of pulses the increase in production i s at tr ibuted to 
the expansion of cultivsated area under the crops. Inspite 
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of decreased yield of pulses, its areal extent has 
Increased considerably because of the high remunerative 
value of the crop. Production of barley is decreased by 
the reduction of its areal extent. The reduced area under 
barley cultivation is due to the shift of the area under 
wheat cultivation. The production of Jwar (bulrush millet) 
has decreased owing to the decrease in yield as well as 
the area under the crop. 
^ In lower Ganga-Yamuna Doab the productivity of 
cereals, oil seeds and cash crops have been on the increase 
.from 1975-76 to 1985-86. The study reveals that the areal 
extent of high productivity region of cereals has increased 
by 21 per cent and medium productivity region by 47 per cent 
of the area under these categories in 1975-76. While the 
area under low productivity region of cereals has decreased 
by 70 per cent of the area during the same period. The 
reduction in area in the low productivity region of cereals 
has occured as most of the area has gone to medium and high 
productivity region in 1985-86. 
Pulses suffered heavily in areal extent under all 
the three categories of productivity region. The decrease 
in the area of pulses is a matter of concern, since pulses 
constitute the chief source of protein for the population 
of the study region, as it is overwhelmingly vegetarian. 
The low yield of pulses shows that it has not been benefited 
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by the modern researches in the high yielding varieties 
as well as techniques of cultivation in comparision to 
cereals. The use of indigenous seeds, lack of financial 
resources, non-use of chemical fertilizers and great 
susceptability of the crop in adverse climatic conditions 
make the yield static or even lead to its decline. During 
the course of field work, the author could see that the 
adoption of improved technology for pulses is almost absent 
and the farmers are growing pulses traditionally as a 
mixed crop. 
The productivity of pulses can be raised by increas-
ing their production per unit area and per unit of time 
through better management. In the study region it has 
been found that pulses of summer season generally do not 
suffer from diseases and pests, Arhar (pigeon pea) T-21 
can be introduced on a large scale in the areas of assured 
irrigation in the study region, because this variety can 
yield 2,000 to 2,500 kg per hectare before the cultivation 
of wheat. Varieties like T-21 and T-44 need to be developed 
which can thrive well with less irrigation and give higher 
net return. It was also observed during the course of field 
work that the average yield of moong (Phasedus aureus Raxb) 
and urd (Phaseolue radiatus) in zaid (the short season 
following the harvest of wheat) season is better than that 
of Kharif season in irrigated areas because of low suscep-
tability of diseases and pests. 
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Areal extent of high p roduc t iv i ty region of o i l 
seeds has declined by 57 per cent during t h i s per iod . 
While the a rea l extent of medium and low p roduc t iv i ty 
region has grown up by 216 per cent and 17 per cent r e s -
pec t i ve ly . 
High produc t iv i ty region of cash crops recorded an 
a r e a l increase of 3A4.5 thousand hec tares and medium pro-
d u c t i v i t y region 213.5 thousand hec ta res i n 1985-86. 
Whereas the a rea l extent of low produc t iv i ty region dec re -
ased by 193 thousand h e c t a r e s . The a r e a l reduct ion of low 
p roduc t iv i t y region of cash crops I s due to the increase 
i n the areas of medium and high p r o d u c t i v i t y . 
The o v e r a l l high p roduc t iv i ty region of ag r i cu l t u r e 
i n the lower Ganga-Yamuna Doab has increased by 3»445 
thousand hec ta res (162 per cent) and medium produc t iv i ty 
region by 213«5 thousand hec ta res (38 per cent) fi?om 1975-76 
to 1985-86. Whereas the low p roduc t iv i ty region of a g r i c u l -
t u r e has decreased by 193 thousand hec tares (67 per cent) 
during the same per iod . The reduced area of low a g r i c u l -
t u r a l p roduc t iv i ty region i s due to i t s being changed into 
the areas of medium and high p roduc t iv i ty reg ions . Thus 
i t gives a r i s i n g trend of ove ra l l a g r i c u l t u r a l p roduc t iv i ty 
of the lower Ganga " na Doab. v 
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Cropping pattern of the study region shows that 
most of the cultivated area is devoted to subsistence 
food crops, mainly for local consumption and the imme-
diate market. Cash crops receive negligible percentage 
of the average farm. In the lower Ganga-Yamuna Doab, 
the farmers respond to changes in input cost, output 
price and cix>p yield, but this response is limited to 
relative change in acreage while there is little change 
in the overall cropping pattern of the area. Lack of 
sufficient credit facilities, illiteracy and uncertain 
future prospects restrain the farmers from undertaking 
any significant change in their area allocation. 
The cropping pattern of lower Ganga-Yamuna Doab 
has undergone a very little change. During the period 
of study the gross cropped area has increased by 16.1A 
per cent. The percentage share of wheat in gross cropped 
area increased by 10,2 per cent, paddy 3,7 per cent, pulses 
17,6 per cent, oil seeds 1,3 per cent and cash crops by 0.3 
per cent. The remaining crops i.e., maize, barley, Jwar 
and bajra have a decreased percentage share in gross croppes 
area of the study region. There is need for immediate 
attention to increase the production of oil seeds and cash 
crops either through expansion of area under the crops or 
through intensive cultivation. Increased demand of oil 
seeds and cash crops are to be met through increased pro-
duction only. 
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The study reveals that wheat and paddy are the two 
most important crops which made the largest percentage 
gain of the total harvested crop land from 1975-76 to 
1985-86, During the same period maize, arhar (pigeon 
pea), barley, gram, bajra (big millet) and jwar (bulrush 
millet) suffered the largest decrease percentage of the 
total harvested crop land in different blocks of the 
lower Ganga-Yamuna Doab. Much of the agriculturally 
stable areas lie in the middle and upper parts of the Doab, 
while areas prone to large scale changes are generally 
spread over the eastern and western parts of the study 
region. 
The result of the simple linear correlation test 
shows that agricultural productivity as a parameter of 
agricultural transformation of the study region has signi-
ficant degree of positive relationship (at 1 per cent level 
of confidence) with tube-wells and pumping sets (X.j), iron 
plough (Xo)» blade harrow and cultivators (X,), tractor 
power (X^), fertilizer consumption (Xc)» rural electrifica-
tion (X«) , agricultural labourers and workers (XQ), irriga-
tion intensity (X^ -j) and area under HYV seeds (X>|,). It 
has negative correlation with literacy rate (X-,Q) and size 
of land holding (X^p)* It therefore, follows that there is 
urgent need to improve the literacy situation so that 
adoption of new technology may become easier. Similarly 
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the size of land holding should be more viable . 
The study reveals that there exist in ter - re la t ionship 
among the independent var iables . I t i s seen that each of 
the independent variables when considered as dependent 
variables have high posit ive correlat ion with about 65 per 
cent of the variables selected. Size of land holding (X.p) 
i s having negative correlat ion with a l l other variables 
except area under HYV seeds i^^^)* 
Vilhile studying the in ter - re la t ionship among independent 
var iables for the year 19B5-86, i t i s found that each inde-
pendent variable when considered as dependent variable is 
i s having a high degree of posi t ive correlat ion with about 
69 per cent of the var iables . Almost a l l the variables have 
strong and negative correlat ion with size of land holding 
Factor analysis for the year 1975-76 shows that 76,79 
per cent of the t o t a l variance i s explained by two groups of 
factors . Factor F^  explains 62.03 per cent of the to ta l 
variance i s strongly loaded on X^  tube-wells and pumping 
se ts (0.95)t Xg iron plough (0.92), X^ blade harrow and c u l t i -
vators (0.95)» X^ t rac tor power (0,74), X^  f e r t i l i z e r consump-
t ion (0.93), Xy rural e l ec t r i f i ca t ion (0,98), X^^  i r r iga t ion 
in tens i ty (0.96) and X area under HYV seeds (0.97). Factor 
Fp accounts for 14.76 ppr cent of the to ta l variance explained 
and i s heavily loader" '*»> Xg cooperative banks (0,74), Xg length 
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of pukka road ( 0 , 5 4 ) , XQ a g r i c u l t u r a l labourers and 
workers (0.78) and X^2 s ize of land holding ( -0 ,84 ) , 
Factor analys is for the year 1985-86 shows that in 
a l l 84.15 per cent of the t o t a l var iance i s explained by 
t h r e e groups of f a c t o r . Factor F^ expla ins 52,07 per cent 
of the var iance and i s highly loaded on X^  tube-wel ls and 
punning s e t s ( 0 . 9 0 ) , X2 i ron plough ( 0 . 9 2 ) , X, blade harrow 
and c u l t i v a t o r s (0 .93 ) , X^ t r a c t o r power ( 0 . 8 2 ) , X^ f e r t i l i -
zer consumption (0 .93 ) , X« r u r a l e l e c t r i f i c a t i o n (0 .92 ) , 
X^^ i r r i g a t i o n i n t e n s i t y (0.88) and X^^ area under HYV seeds 
( 0 . 9 2 ) . 
Factor F2 explains 13.29 per cent of the variance and 
i s s t rong ly loaded on Xg cooperat ive banks (0 ,70 ) , XQ a g r i -
c u l t u r a l labourers and workers ( 0 , 7 7 ) , X^Q l i t e r a c y r a t e 
(-0,81) and s ize of land holding ( -0 ,74 ) , Factor F , accounts 
f o r 8.79 per cent of ' the variance explained and i s heavi ly 
loaded on XQ length of metalled road (0.95) and X.2 s ize of 
land holding ( -0 ,46 ) , 
A t r i f o c a l approach i s adopted to examine the impact 
of changed technological f ac to r s on the l e v e l s of a g r i c u l t u r a l 
t ransformation in respect of i t s th ree-parameters , i . e . , 
changed cu l t i va t ed area , changed a g r i c u l t u r a l production and 
changed a g r i c u l t u r a l p roduc t iv i ty from 1975-76 to 1985-86 in 
the lower Ganga-Yamuna Doab, The study revea l s that changed 
cultivated area in three fourth of the blocks lie within 
the deviation of t 2,000 hectares, hut half of the blocks 
are on the negative side of the scale. About 12 per cent 
of the blocks have decreased the cultivated area by more 
than 2,000 hectares. It has been found that the transfor-
mation in cultivated area of the study region is not due 
to the result of change in the magnitude of selected 
variables. About half of the variables of agricultural 
transformation is directly proportional to the transformed 
cultivated area, but their rates of change are dissimilar. 
Size of land holding (X^p) is the only variable which has 
a high degree of positive relationship. 
Tbtal agricultural production in almost all the blocks 
of the study region has increased. In a little less than 
10 per cent of the blocks the production is increased by 
above 450 thousand quintals, in 29 per cent blocks it is 
increased from 300 thousand to 450 thousand quintals, in 
about half of the blocks it is increased from 150 thousand 
to 300 thousand quintals and in a little less than 10 per 
cent of the blocks its increase is below 150 thousand quintals. 
The study reveals that there exist some relationship between 
the transformed agricultural production and changed indepen-
dent variables. But the relationship between them is weak, 
because of the fact that the change in about 65 per cent of 
the technological correlates of different blocks are directly 
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proportional to the transformed agricultural production, 
but the rates of change are not uniform* 
While studying the change in agricultural productivity 
as the third parameter of agricultural transformation, it is 
found that in about half of the blocks the changed agricul-
tural productivity lie within the deviation of i 10 (index 
number) of which 15 per cent are at the negative side of 
the scale* In 12 per cent of the blocks it is transformed 
above -10, in 27 per cent blocks it ranges between +10 to +20 
and in about 10 per cent blocks it ranges above +20. The 
study reveals that the changed agricultural productivity (Y,) 
has strong positive correlation with X^ tube-wells and pumping 
sets (0.49), Xp iron plough (0,64), X, blade harrow and culti-
vators (0.41), X^ tractor power (0.53)» X„ rural electrifica-
tion (0.70), X^^ irrigation intensity (0,72) and X., area 
under HYV seeds (0.6l). It has weak and negative correlation 
with Xg length of metalled road, X^Q literacy rate and X^2 
size of land holding. 
By the application of biotechnology as a tool of crop 
production in various blocks of lower Ganga-Yamuna Doab, the 
production of major food crops can be raised upto consider-
able extent. The study reveals that the total production of 
cereals in the study region is likely to be increased by 
145.3 thousand quinta3s which will support an additional 
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population of about one hundred thousand. 
In order to lessen dependence entirely on energy and 
cost intensive fertilizers, steps have been taken towards 
tapping biological nitrogen fixation symbiotic and non-
symbiotic bacteria, blue-green algaes rhizobium and azolla. 
The livestock excreta if cycled through anaerobic fermentation 
in gbbar gas plant, could provide simultaneously manure and 
gas energy for rural household of the lower Ganga-Yamuna Doab. 
The study reveals that by the application of biotechnology 
42 million to 57 million tonnes of chemical fertilizers' 
consumption can be curtailed annually. 
By the application of biofertilizers in the lower Ganga-
Yamuna Doab the production of rice is estimated to increase 
by 713 thousand quintals, Jwar (bulrush millet) 93 thousand 
quintals, bajra (big millet) 151 thousand quintals and pulses 
284 thousand quintals. Thus through biofertilizers, rice, 
jwar, bajra and pulses together can raise agricultural produc-
tion of the study region by the tune of 1.241 thousand quintals. 
The increased production of cereals will support about 7 hund-
red thousand additional persons and the increased production 
of pulses will be consumed by an additional population of 
about 1.1 million. Thus it can be concluded that the increased 
production of cereals through biotechnology will provide food 
for about 8 hundred thousand of additional mouths and the 
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increased production of pulses will be consumed by about 
1.11 million additional population of the study region. 
The pace of agricultural transformation in right 
direction can be accelerated if the following things are 
taken into considerations Irrigation facilities in the 
north western parts of the district of Kanpur particularly 
in the following blocks need to be increased. The quickest 
method would be digging of tube-wells. The farmers could 
be extended credit facilities for such wells. These blocks 
are Ghatampur, Patara, Bheetargaon, Amraudha, Rajapur, 
Malasa, Akbarpur, Derapur, Sandalpur, Chaubypur, Kalyanpur, 
Sarsaul, Vidhnu. 
A similar facility needs to be extended in the follow-
ing blocks of Fatehpurs Amauli, Khajuha, Malwan, Bahuva and 
Asother. There is one block in Allahabad which stands in 
dire need of the facility, namely Dhata. Regular supply of 
electric power and diesel oil at controlled rate in these 
blocks will further help the farmers to irrigate their fields 
when required. Distribution of chemical fertilizers, HYV 
seeds and pesticides in all the blocks of the study region 
in general and in the blocks of Ghatampur, Rajapur, Akbarpur, 
Derapur, Sandalpur, Kalyanpur, Sarsaul, Vidhnu, Khajuha, 
Asother and Ehata ir particular should be done only through 
the co-operative societies on credit so that needy farmers 
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can get i t on time and the quali ty can also be assured. 
Co-operative societ ies should provide t rac tors and costly 
farm implements on subsidiced rates in various blocks of 
the study region so that small and poor farmers can afford 
the f a c i l i t i e s . Stress should be laid on adopting biotech-
nology including b io fe r t i l i ze r s for crop production as the 
method increases agr icul tural production without causing 
any appreciable environmental damage. Long term and short 
term loan on nominal in te res t ra te should be extended to 
needy farmers in the blocks of Akbarpur, Kalyanpur, Sarsaul, 
Vidhnu, Asother and Dhata for so i l conservation and water 
harvesting. Consolidation of holdings is urgently required 
in a l l the blocks of the region so that the farmers can use 
modern agricul tural tools and implements which f a c i l i t a t e 
multiple cropping and also diversif icat ion and commerciali-
zat ion of agr icul ture . For complete aboli t ion of neo-Zamin-
dar s , new land reform should be intacted either to restore 
the land to the actual t i l l e r or manage the same through 
state/co-operatives to improve the conditions of agriculture 
in the study region. 
GLOSSARY 
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Local Names English Names 
Alsi 
Alu 
Andhi 
Arhar 
Bajra 
Bandh 
Bara 
Block 
Linseed 
Potato 
Dust storm 
Pigeon pea 
Bulrush millet 
Embarkment 
Land nearest to 
settlement 
Smallest administ-
rative unit of district 
Botanical Names 
Linum usitatissimun 
Linn 
Solanum tuberosum Linn 
Cajanus Indicus Spreng 
Pennisetum typhoides 
(Burm) 
Ghana 
I^aincha 
Dhan 
Doab 
Gram 
A green manuring 
crop 
Rice 
Land between two 
r i v e r s 
Cicer arietinum 
Sesbania Bispenosa 
( Jacq.) 
Oryza sativa Linn 
Most of the local terms used in the rural areas of the 
lower Ganga-Yamuna Doab have been derived from Hindi language 
while others from the Persian and Urdu languages. The equi-
valent Botanical names have been taken from: 
i). Church, A,H., Pood grains of India, London, 1886, 
11). Raizada, M.B., Nomenclature changes in Indian plants, 
India, 1966. 
iii). Index Kewensis (Plantarum Phanerogamarum) Vol. I and II, 
London, 1964. 
L d c a l Names 
Do mat 
Gehun 
Ganna 
Goind 
Jau 
Jwar 
Kankar 
K h a r i l 
Loo 
Makka 
Masoor 
Mata r 
Ma t iya r 
Moong 
Nadl 
Pukka road 
Rabi 
Eng l i sh Names 
Loamy s o i l 
Wheat 
Sugarcane 
Land n e a r e s t to 
s e t t l e m e n t 
Bar l ey 
Big m i l l e t 
Ca lcareous nodules 
4G3 
B o t a n i c a l Names 
T r i t i c u m vulgau V i l l 
Saccharum o f f i c i n a r a r u m 
Linn 
Horedum v u l g a r e Linn 
Sorghum v u l g a r e Pers 
Season of summer c rops 
l . e*» mid June t o Oc t . 
Hot w e s t e r l y winds 
Maize or co rn 
L e n t i l 
Pea 
Clayey Loam 
Green gram 
A smal l r i v e r 
Me ta l l ed road 
Season of w i n t e r c rop 
Zea mays Linn 
Lens c u l i n o r i s Medic 
Pisum sa t ivum Linn 
Phasedus aureus Raxb 
s 
Reh 
Urd 
Usar 
I . e . * November to April 
Efflorescence of Sodium 
s a l t 
Black gram Phaseolue r ad i at us 
Linn 
Land which is Imper-
gnated with sodium 
salts to such an extent 
as to make it unfit for 
growing crops 
Zamindar Landlord 
464 
SELECTED BIBLIOGRAPHY 
BOOKS 
Agarwal, A.N., I n d i a n A g r i c u l t u r e : Problem, P r o s p e c t s 
and P r o g r e s s , New D e l h i , 19B0, 
Agarwal, A.N»(Ed»), I n d i a n A g r i c u l t u r e and i t s Problems, 
D e l h i , 1953. 
Agarwal, R.R, , S o i l Survey and S o i l Work i n U t t a r P radesh , 
Vol. 2 , Al lahabad, 1952. 
Agarwal, R.R. , So i l F e r t i l i t y i n I n d i a , Bombay, 1965. 
Aiyer , A.K.Y.N,, Co-'Operation and I n d i a n A g r i c u l t u r e , 
B ang a lo r e , 1 9 D O . 
Amani, K . Z . , Af ; r i cu l t u r a l Land Use i n Al igarh D i s t r i c t , ' 
A l iga rh , 1976. 
A r a k e r i , H.R. , I n d i a n A g r i c u l t u r e , New D e l h i , 1984. 
B a r k e , M. and O'Hare , G., The Third World: D i v e r s i t y . 
Change and I n t e r d e p e n d e n c e . Edinburg, 1984. 
B a t e r , W.N., Mechaniza t ion of T r o p i c a l A g r i c u l t u r e , 
London, 1957. 
Benus, B . C . , The C o n s o l i d a t i o n of Fragmented A g r i c u l t u r a l 
Holding's, F .A.O. , A g r i c u l t u r a l S t u d i e s . No .11 , 
Washington, 1950. 
Bergmann, I . , Mechaniza t ion of I n d i a n Farming, Popula r 
Prakashan , Bombay, 1978. 
B h a l l a , G . S , , Performance of I n d i a n A g r i c u l t u r e , Nev/ De lh i , 
1979. 
B . I . S . R . , Techno log ica l Changes i n A g r i c u l t u r e , New De lh i , 
197)?: 
Blandfo rd , H . F . , The Cl imate and Weather of I n d i a , Ceylon 
and Burma, London, 1889. 
B u r t o n , B . T . , Human N u t r i t i o n , Tata Mc.Graw H i l l P u b l i s h i n g 
Co . , New De lh i , 197b. 
C a p s t i c k , M,, The Economics of A g r i c u l t u r e , London, 1970. 
465 
C l a r k , C , , Economics of S u b s i s t e n c e A g r i c u l t u r e . 
Lo ndon, 1970. 
Cook, R . L . , S o i l Management f o r Conse rva t ion and 
P r o d u c t i o n , New York. 19b2. 
Cox, J . F . , Crop Management and S o i l C o n s e r v a t i o n . 
London, 19bO. 
C u l p i n , C , Farm Mechaniza t ion Management, London, 
1959. 
Dasgupta, B . , The New Agra r i an Technology and I n d i a , 
D e l h i , l^Sol 
Davis , C , , Mechanized A g r i c u l t u r e , London, 1950. 
Dewan, M,L. , A g r i c u l t u r e and Rura l Development i n 
I n d i a , New D e l h i , 1982. 
D r i v e r , P#N,, Problems of Zamindarl and Land Tenure 
R e c o n s t r u c t i o n i n I n d i a , Bombay, 19^9 . 
E l i e n n e , G., S t u d i e s i n I n d i a n A g r i c u l t u r e , Bombay, 
1968. 
E l i e n n e , G., I n d i a ' s Changing Rural Scene. Oxford 
U n i v e r s i t y P r e s s , 1982. 
F . A . I . , F e r t i l i z e r S t a t i s t i c s 1980-81 . New D e l h i , igs^f. 
F .A .O. , The S t a t e of Food and A g r i c u l t u r e , 1953, Rome, 
i^5^r: 
F.A.O. , The S t a t e of Food and A g r i c u l t u r e . 1955» Rome, 
1^ 55^ : 
F.A.O. , The S t a t e of Food and A g r i c u l t u r e . 1968, Rome, 
1969. 
F .A.O. , S m a l l - s c a l e Cash Farming i n South Asia , Rome, 
Farmer, B.H. , A g r i c u l t u r a l C o l o n i z a t i o n i n I n d i a Since 
Independence . De lh i , 1974. 
Farmer, B . H . ( E d . ) , Green Revolu t ion ? Technology and 
Change i n Rice-Growing Areas Tamil Nadu and S r i -
Lanka, London, 1977. 
466 
Fienup, D.F. & e t a l . , The Agricul tural Development of 
Argentina, New York. 
Frankel , F.R., I n d i a ' s Green Revolution: Economic Grains 
and P o l i t i c a l Costs , Pr inceton, N . J . ; Princeton 
Universi ty Press , 1971. 
Godkary, D.A., Mechanized Cu l t iva t ion in Ind ia , Delhi, 
1957. 
Gopalan, C , Nu t r i t ive Value of Indian Foods, National 
I n s t i t u t e of Nut r i t ion , ICMR, Hyderabad, 1960. 
Hal l , S.A.D., F e r t i l i z e r and Manure, LxDndon, 1955. 
Halpern, J.M., The Changing Village Community, New Delhi 
Prent ice Hal ] , 19b7. 
Hanuraantha Rao, C.H., Technological Change and Dis t r ibu-
t i on of Grains in Indian Agricul ture , "fhe Macmillion 
Publishing Co., New Delhi, 1975. 
Heredero, J.M., Rural Development and Social Change, New 
Delhi, 1^77: 
Hewitt de Alcantara, C , Modernizing Mexican Agricul ture: 
Socioeconomic ImpTicatlons of Technological Change, 
1940-1970, Geneva, 1976. 
Hunter, G., Modernizing Peasant S o c i e t i e s , Oxford Univer-
s i t y Press , London, 19^9. 
I .C.A.R., Mechanical Cu l t iva t ion in Ind ia , New Delhi, 1957. 
I . C . A . R . , Indigenous Agr icul tura l Implements of Ind ia , New 
Delhi, 19bO. 
I .C .S .S .R . , Al te rna t ives in Agr icul tura l Developments, 
New Delhi, 1980. 
J a i n , S .C,(Ed.) , Technological Changes and t h e i r Diffusion 
i n Agr icul ture , Changing Indian Agr icul ture . 
Bombay, 19bb. 
J a i n , S.C., Problems of Agricul tura l Development in India , 
1967. J 
Jha, U.M., I r r i g a t i o n and Agricul tura l Development, New 
New Delhi, 1^ "'''^ "^. 
467 
J o s h i , P . C , , R e f l e c t i o n on Technolog ica l P o s s i b i l i t i e s 
of Peasan t A g r i c u l t u r e , D e l h i , 1973» 
Ke i th G r i f l n , The P o l i t i c a l Economy of Agrar ian Change; 
An Essay on the Green Revo lu t i on , Harvard Univer -
s i t y P r e s s , 1974. 
Kent , N . L . , Technology of C e r e a l s , w i th s p e c i a l r e f e r e n c e 
to"Wheat, Oxford, 1975. 
K l a g e s , K.H.W., Eco log i ca l Crop Geography, Macmillan and 
C o . , New York, 1^47. 
K r i s h n a , D. , The New A g r i c u l t u r a l S t r a t e g y , De lh i , 1971 . 
Kr l shnan , M.S. , Geology of I n d i a and Burma, Madras, 1960. 
Lekh i , R.K., A g r i c u l t u r a l Development i n I n d i a , New 
D e l h i , igSfc. 
Leonard, W.H., Ce rea l Crops, New York, 1963 . ^ 
Mathur, K», Bureaucracy and t h e New A g r i c u l t u r a l S t r a t e g y , 
New D e l h i , 1982. 
Mathur, R . P . , Co -ope ra t i ve Movement i n U t t a r P radesh , 
Lucknow, 1969. 
Mathur, R . S , , P l a n t D i s e a s e s , New York, 1969. ^ 
Mls ra , G . P , , Dynamics of Rural Development i n V i l l a g e 
I n d i a , Ashish P u b l i s h i n g House, New De lh i , 1982. 
Mis ra , R.P. & Sundaram, K.V,, Rural Area Development; 
P r o s p e c t i v e s and Approaches; S t e r l i n g P u b l i s h e r s , 
New D e l h i , 1979. 
Mis r a , S», A g r i c u l t u r a l Holding i n the D i s t r i c t of Allahabad.^ 
Al lahabad , 1944. 
Muta l ik Desa i , V . R . ( E d . ) , The S t r a t e g y of Food and Agr i cu l -
t u r e i n I n d i a , Bombay, 1969. 
N a i r , K . N . S . , Technolog ica l Change in A g r i c u l t u r e , New -^  
Delhi, 15^^71 
Nut ly , L . , The Green Revo lu t ion i n West P a k i s t a n ; I m p l i -
c a t i o n of Techno log ica l Change, New York, 1972. 
465 
Pandey, M.P,, The Impact of I r r i g a t i o n on Rural 
Development, New Delhi , 1979. 
Pandey, R.K., Agricul tural Indebtedness and I n s t i t u t i o n a l 
Finance, New Delhi , 1983. 
t , S .N, , C r i t i c a l Study of Agricul tural Product iv i ty 
i n Uttar P r a d e s h — 1931-75. Delhi . 1983. 
Pandi 
Pant, Y.P., Agricultural Development in Nepal, Bombay, 
1969. 
Pause, V.G., Statistical Methods for Agricultural Workers, 
Delhi, 1978. 
Parthasarathy, G., Agricultural Development ?ind Small 
Farmers, Delhi, 1971. 
Pradhan, S., Insect Pests of Crops, New Delhi, 1959. 
Quraishi, M.A., Indian Agriculture and Rural Development, 
Delhi,,1985. 
Raju, V.T,, Impact of New Agricultural Technology on 
Fa-rm Income Distribution, New Delhi, T982, 
Ram, M., High Yielding Varieties of Crops, Bombay, 1979. 
Randhawa, M.S., Agricultural Research in India, New 
Delhi, I9F3I 
Robinson, H.D. (Ed.), Fream's Elements of Agriculture, 
London, 1972. 
Roy, P., and Fliegel, F.C, Agricultural Innovation Among 
Indian Farmers, National Institute of Community, ' 
Hyderabad, 1958. 
Russell, E.J., Soil Conditions and Plant Growth, London, 
1942. 
Sadhu, A.N. & Amarjit Singh, New Agricultural Strategy: 
Its Implications, Marwah Publication, New Delhi, 
1560. 
Salomon, S.C. and Hanson, A.A,, The Principles Practice of 
Agricultural Research, London, 196'^ . 
Sen, B., Green Revolution in India, New York, 197A. -^  
Shafi, M., Measurp-nent of Food Crop Productivity in India, 
Studies in Applied and Regional Geography, (eds. M. 
Shafi and M.Raza;, Aligarh, 1971. -^ 
463 
Shafi, M., Agricultural Productivity and Regional 
Imbalances, New Delhi, 1984. 
Sharma, A.C, Mechanization of Pun.iab Agriculture. 
New Delhi, 1975. 
Sharma, S,, Technological Response in Developing 
Agriculture. New Delhi. 1982. 
Shinde, S,D., Agriculture in Under Developed Region, 
A Geographical Survey, Bombay, 1980, 
Singh, B. and Misra, S., A Study of Land Reform in Uttar 
Pradesh. Calcutta, 19b4. 
Spate, O.K.H., India and Pakistan. London, 1957. 
Wadia, D.N., Geology of India. London, 1955. 
Wadla, D.N. & Auden, J.B,, Geology and Structure of 
Northern India. Memories of the Geological Survey 
of India, Vol, 13, 1939. 
Yang, W.Y., Methods of Farm Management Investigations for 
Improving Farm Productiyity, FAQ, Agricultural 
Development Paper No. 80, Rome, 1968. 
Journals 
Ahmad, F,A,, New Dlmentions of Green Revolution, Southern 
Economics. Vol, 9, No. 2, 1971, pp. 31-32. 
Ali, M. and Chandra, S,, Rhizobial Inoculation of Pulses 
Crops, Indian Farming, Vol. 35, No, 5, 1985, pp.22-23, 
Amani, K.Z, and Mohammad, A., Wheat Production in India: 
The Regional Dimension, The Geographer, Vol. 33, 
No. 2, 1986, pp. 64-75. 
Amani, K.Z., Impact of Technology on Rural Habltal Trans-
formation in Aligarh District, Uttar Pradesh (India), 
The Geographer, Vol. 32, No. 1, 1985, pp. 7 - 1 3 . 
Ammar, N.Q,, Impact of New Technology on Agricultural 
Production in Aligarh District, National Geographer, 
Vol. 21, No. ?, 1986,,pp. 173-78. 
470 
Bahadur, T., Impact of Farm Finance and Resource 
Productivity in Agriculture, Indian Journal 
of Economics, Vol. 55, No. 4, 1975, pp. 408-20. 
Bergman, T,, Problems of Mechanization in Indian 
Agriculture, Indian Journal of Agricultural 
Economics, Vol. 18, No. 4, 19b3. 
Bhalla, S., Agricultural Growth, Role of Institution; 
and Infra-structural Factors, Economic and / 
Political Weekly, Vol. 12, No, 45, p. 165S. ^ '^ «^ ' 
BhardwaJ, R.B.L. and et al.. Irrigate your iVheat Crop 
at Critical Stage of Growth, Indian Farming, 
Vol. 20, No. 10, 1971. 
Bhattacharjee, J.P., Mechanization of Agriculture in 
India, Indian Journal of Agriculture Economics. 
Vol. 4, No. 1, 1949. 
Bhuleshkar, A.V., Productivity and Technological Changes:^ 
A Theoretical Analysis, Productivity, Vol. 6, 
No. 2, 1965, pp. 240-47. 
Bonde, W.B., Tractors in Indian Agriculture, Agricultural 
Situation in India, Vol. 24, No. 5, 1^ 6^ "! 
Chanda, G.K., New Agricultural Technology, Farm Size 
and Capital Structure, A Region-wise Analysis of 
Punjab Experience, Indian Journal of Regional 
Science. Vol. 9, No. 2, 1977, p. 125. 
Chellapan, K,, High Yielding Varieties Prograrame: A 
Perspective, Rural India, Vol. 34, No. 11 & 12, 
1971, pp. 229'=3?: 
Chopra, V.L., Biotechnology: Timely Aid for Crop Imp-
rovement, Survey of Indian Agriculture, 1990, 
pp. 213-21F: 
Desai, D.K, and Misra, B.N., Technological Change and 
Rate of Diffusion, Indian Journal of Agricultural 
Economics, Vol. 21, No. 1, 1955, pp. l4o-^ +1 . 
Dhondyal, S.P., Regional Variations in Agricjltural 
Development and Productivity in Uttar Pradesh 
Indian Journal of Agricultural Economics, 
Vol. 19, No. 1, 1964. 
Donde," W.B., Tractors in Indian Agriculture, Agricultural 
Situation in India. Vol. 24, 1969, pp. 391-95. 
471 
Durry , K, , Improving A g r i c u l t u r a l E f f i c i ency Through 
F e r t i l i z e r s , The GeoRrapher. Vol. 53 , No. 2 , 
1986, pp. 6-lZ; 
Go V i l a , O . P . , Stepping up Yield Lev.els: New D i r e c t i o n 
i n r i M i l l e t s , Survey of I n d i a n A g r i c u l t u r e . 1990, 
p p . 51 -56 . 
H e p t u l l a , N , , Science and Technology for N a t i o n a l 
Development, Yo.iana. Vol . 3 5 , No. 1 & 2 , 1991 , 
p p . 1 8 - 2 1 . 
Hs ieh , S.C. and Rut tan , V.W., Environmental Technolo-
g i c a l and I n s t i t u t i o n a l F a c t o r s i n the Rice Produc-
t i o n : P h i l l i p p i n e , Thai land and Taiv;an, Food 
Research I n s t i t u t e S t u d i e s . Vol. 7 , No. 3 , pp . 304-41 
J a i n , A. and Uberoy, A., T rans fe r of Technology for Soc ia l 
Change, Yo.iana, Vol. 3 5 , No. 1 & 2 , 1991, pp. 74-77 . 
J a i n , S.C, and e t . a l . . Bio technology based A g r i c u l t u r e 
and Food Products—A P e r s p e c t i v e , Kurukshe t r a . 
Vol. 39 , No. 2 , 1990, p p . 3 1 - 4 3 . 
Kanwar, J,S»t F e r t i l i z e r — T h e Kingpin in A g r i c u l t u r e , 
I n d i a n Farming. Vol. 18 , No. 12 , 1969. 
Kanwar, J . S , , The Role of Machinery i n Modern iza t ion of 
A g r i c u l t u r e , I n d i a n Farming, Vol. 19 , No .11 , 1970. 
Kayas tha , S.L. and Singh, A.K., An E c o l o g i c a l Agroeconomic 
R e g i o n a l l z a t i o n of Mirzapur D i s t r i c t , The Geographer . 
Vol. 34 , No. 1 , 1987, p p . 69 -77 . 
Khanna, S .S . and M i t t a l , V.K., P e s t of Faddy and t h e i r 
Con t ro l i n U t t a r P radesh , I n d i a n Farming. Vol. 
20 , No. 4 , 1970. 
Kumaraswamy, S . , Expanding Role of C o - o p e r a t i v e i n 
A g r i c u l t u r e , A g r i c u l t u r e S i t u a t i o n i n I n d i a . Vol. 
24 , No. 3 , 19B^T 
Kusum, C . , T r a c t o r i z a t i o n and Changed i n Fac to r I n p u t s , 
"A Case Study of Pun jab" , Economic and P o l i t i c a l 
Weekly Review of Agriculture, Dec, 2 8 . 1974. 
L a i , S. and S a i n i , R . S . , Technology fo r I n c r e a s i n g Maize 
P r o d u c t i o n , I n d i a n Farming, Vol. 35 , No. 4 , 1985. 
472 
Mackenzie, W,, The Impact of Technological Change on 
the Efficiency of Production in Canadian 
Agriculture, Canadian Journal of Agricultural 
Economics, No. 1, 1962, p. ^ 1. 
Maoumdar, A., Soil Conservation: A Technological Change 
in India;^  Agriculture, Agricultural Situati on 
in India, Vol. 21, No. 4, 1966. 
Mann, S.S., Scope for Consolidation of Holdings and Soil 
Conservation and its Effect on Agricultural 
Production, Indian Journal of Agricultural 
Economics. Vol. 14, No. 3, 1959. 
Mehta, V.P., • The Role of National Seed Corporation, 
Indian Farming, Vol. 20, No. 3, 1970. 
Mitra, C,, Agricultural-Development and Role of Fertili-
zers, Regional Development and Planning, 
Calcutta, Vol. ^ , No. 1 & 2, 1976, pp. 148. 
Mohammad, N., Technological Change and Diffusion of Agri-
cultural Innovations, The Geograr?her. Vol. 23, 
1976, pp. 4-14. 
Nath, v.. Growth of Indian Agriculture: A Regional 
Analysis, Geographical Review. Vol. 59, No. 3, 
1969, p. 3^9^ 
Nigam, M.N,, Trends of Agricultural Development in Uttar 
Pradesh, The Geographical Knowledge, Vol. 2, 
No. 1, 1969, pp. 1-4. 
Notani, N.K. and et al.. Engineering Crops to Yield More, 
Science Reporter, Dec. 1990, pp. 34-39. 
Oommen, M.A., Technological Change and its Diffusion in 
Agriculture—Is Existing Institutional Set up 
Adequate, Agricultural Situation in India, 
Vol. 21, No. 7, 1966, pp. 523-24. 
Padki, M.B., Consolidation of Holdings, Agricultural 
Situation in India, Vol. 20, No. 1-b, 1965, p.305. 
Pandey, H.K., Glimpse of Co-operative Movement in India, 
Agriculture and Agro-Industries Journal, Vol. 17, 
No.7, 1974, p. 7. 
Persley, G,, Harnessing Biotechnology for the Third World, 
Partners in Research for Development, No. 3, 
April 1990. pp. 7-11. 
473 
P e t i a r d , V. and Deshayes, A., P l a n t Bio technology as 
a Tbol fo r Research and P r o d u c t i o n , N e s t l e 
Research News. 1986-87, p p . 7 -17 . 
P a r i m a l a , G, and Quresh i , M.H., Leve ls of A g r i c u l t u r a l 
Development i n Tamil Nadu, The I n d i a n Geogra-
p h i c a l J o u r n a l . Vol. 58 , No. 2 , 19B3, p p . 119-126. 
P ra sad , A.G, and Pothana , V., High Yie ld ing Technology 
and P r o d u c t i v i t y — A Study i n I n t r a s t a t e V a r i a t i o n s 
i n Andhra P radesh , I n d i a n J o u r n a l of Regional 
Sc i ence . Vol. 15 , No. 2 , 1983, p p . 8 0 - 8 8 . 
Qaz i , M.A. and Khan, M.F . , Changes i n Cropping P a t t e r n s of 
t h e Punjab P l a i n s (1966-6? and 1976-77) , The 
Geographer . Vol. 3 1 , No. 1 , 1984, p p . lA-TTT 
Raghvan, B . S . , Management i n A g r i c u l t u r e : A l ieglected but 
C r i t i c a l I n p u t , Survey of Ind i an A g r i c u l t u r e . 
1990, p p . 227-317"^ 
Rangaswami, G., Microbes Enr ich P lan t L i f e , Survey of I n d i a n 
A g r i c u l t u r e . 1990, 1990, p p . 2 2 0 - 2 3 . 
Rao, U.R,, Role of Space Technology i n Soc ia l Transforma-
t i o n , Yojana, Vol. 3 5 , No. 1 & 2 , 1991, p p . 3 S - 4 1 . 
Rao, V . P . , B i o l o g i c a l Con t ro l of I n s e c t P e s t s and //eeds, 
Every Man's S c i e n c e . Vol. 6 , No. 2 , 1971 . 
Rehman, H . , Mechaniza t ion of Farming and i t s Impact on 
Food Crop P r o d u c t i v i t y i n U t t a r P radesh , The 
Geographer . Vol. 2 3 , No. 2 , 1975, p p . h3-W^ 
Sampath, T .V. , New Chal lenges i n Wheat, Survey of I n d i a n 
A g r i c u l t u r e . 1990, p p . 35-44 . 
Saran , R. , Prod u c t i o n Funct ion Approach"to the Measurement 
of P r o d u c t i v i t y i n A g r i c u l t u r e , J o u r n a l of t h e 
I n d i a n Soc ie ty of A g r i c u l t u r a l S t a t i s t i c s . Vol. 17, 
No. 2 , 19b5, pp. i^65-76. 
S a v a l e , R . S . , Technolog ica l Change i n A g r i c u l t u r e Study of 
Sources of i t s D i f fus ion , E f f i c i ency of the Sources 
a/2d the Economic Factors Affecting the Adoption of 
of Improved P r a c t i c e s , I n d i a n J o u r n a l of Agr i cu l -
t u r e Economics. Vol. 2 1 , 1966, 0 . 199. 
S h a f i , M., P a t t e r n s of Cropland Use i n the Ganga-Yamuna 
Doab, The Geographer . Vol. 12, 1965, pp . 13-20. 
474 
Shafi, M«, Can India Support Five Times Her Population, 
Science Today. Vol. 5, No. 9, 1969. 
Shall, M., Measurement of Agricultural Productivity of 
the Great Indian Plains, The Geographer. Vol. 19, 
No. 1, 1972, pp. 4-13. 
Shafi, M., Geographer and Society with Special Reference 
to India, The Geographer." Vol. 31, No. 1, 1984, 
pp. 1-9. 
Shafi, M,, Perspective in Agricultural Geography with 
Special Reference to India, The Geographer, Vol. 
33, No. 2, 1986, pp. 1-5. 
Shafi, M,, Water Management and Crop Production in India, 
The Geographer, Vol. 34, No. 1, 1987, pp. 1-4. 
Shah, S.L., Growing Regional Disparities through Agricul-
tural Development, Balanced Regional Development, 
Indian Economic Conference, Patna, 1969. 
Shastry, S.V.S., New High Yielding Varieties of Rice—Java 
and Padma, Indian Farming. Vol. 18, No.11, 1969. 
Singh, A., Seed Testing—^The Key Factor in Successful Seed 
Production Programme, Indian Farming, Vol. 20, No.5, 
1970. 
Singh, H.S., Agricultural Development Towards a Strong 
Resource Base, Survey of Indian Agriculture, 1990, 
pp. 29-34. 
Singh, U. and Pande, J.N., Lower Ganga-Yamuna Doab: A 
Study in Regional Geography, Uttar Bharat Bhoogol 
Patrika. Vol. 6, No. 2, 1970, pp. 67-^6. 
Sridharan, C.S., Farm Machinery Research—A Reviev/, 
Indian Farming, Vol. 19, No. 11, 1979. 
Subbiah, S. and Alimad, A., Determinants of Agricultural 
Productivity in Tamil Nadu—India, Transaction 
Institute of Indian Geographers, Vol. 2, No. 1, 
1980, pp. 39-45. 
Swaminathan, M.S., Science and Agriculture, Yojana. 
Vol. 35, No. 1 & 2, Jan. 26, 1991, pp. 8-11. 
Thomas, T.S. and Vernon, W.R., Regional Pattern of Techno-
logical Change in American Agriculture, Journal of 
Farm Economics, Vol. 11, No. 2, 1958. 
Tiwari, R.C., Pattern and Process of Rural Transformation 
in the Lower Ganga-Yamuna Doab, National Geographer, 
Vol. 16, No. 1. 1981, pp. 33-47. 
47 
Government Publications and Records 
Alexander, C,L., Final Settlement Report of the Fatehpur 
District. W5, 
Drake, D.L*, Final Report of the Revision of Settlement in 
the Allahabad District. J^TF: 
District Gazetter of Kanpur, Vol. 19, 1929. 
District Gazetter of Fatehpur, Vol. 20, 1906. 
District Gazetter of Allahabad, Vol. 23, 1928. 
APPENDIX-I 
476 
ACERAGE VARIATION OF MAJOR CROPS OF LOWER GANGA-YAMUNA DOAB 
Year Wheat 
Ghatannsur 
1976-77 -
1978-79 • 
1980-81 • 
1982-83 • 
1984-85 • 
P a t a r a 
1976-77 • 
1978-79 • 
1980-81 -
1982-83 -
198A-85 • 
3025 
66 
3448 
9 
408 
77 
359 
1031 
34 
931 
BheetarKaon 
1 9 7 6 - 7 7 -
1978-79 • 
1980-81 • 
1982-83 -
1984-85 • 
Afflraudha 
1976-77 • 
1978-79 • 
1980-81 -
1982-83 -
"i 984-85 • 
RaJapur 
1976-77 • 
1978-79 • 
1980-81 -
1982-83 -
1984-85 • 
1127 
684 
1630 
203 
1199 
2756 
1180 
2362 
811 
1212 
2540 
1085 
2811 
333 
1117 
R ice 
• 93 
• 547 
• 387 
- 769 
- 889 
- 274 
•«• 268 
-1448 
•1867 
-1107 
- 211 
+1254 
• 543 
-1487 
- 315 
• 235 
- 148 
• 67 
* 149 
- 655 
- 98 
- 87 
• 372 
- 99 
- 279 
Maize 
• 
-
^ 
• 
• 
-
• 
• 
+ 
• 
• 
-
• 
-
-f 
• 
• 
-
-
• 
• 
«» 
• 
• 
94 
95 
6 
00 
25 
135 
43 
66 
12 
6 
97 
16 
17 
98 
79 
50 
71 
7 
104 
14 
71 
72 
69 
87 
6 
1974-75 TO 1 
Bar ley 
• 
-
-
-
-
-
+ 
• 
-
• 
—' 
••• 
-
• 
••• 
^ 
-
• 
• f 
-
-
399 
73 
524 
118 
-
122 
17 
3 
11 
-
130 
908 
J 016 
32 
-
487 
24 
273 
21 
-
400 
123 
303 
46 
Jwar 
mk 
• 496 
• 459 
• 827 
-1056 
-
-1047 
••• 286 
• 14 
- 427 
-
- 100 
- 110 
• 62 
- 926 
-
- 386 
• 145 
• 785 
- 698 
-
- 90 
• 336 
+ 100 
- 641 
984-85 
Zaire. 
• 
^ 
-
-
-
-
-
-
•f 
-
-
•f 
«» 
-
»m 
• 
-
-
-
-
4675 
4985 
462 
129 
-
938 
151 
43 
00 
-
1140 
152 
149 
57 
-
104 
353 
78 
92 
-
134 
152 
54 
51 
Pulsea 
• 373 
• 1784 
- 1106 
•13031 
• 2244 
- • 175 
- 678 
• 31 
• 5272 
- 172 
- 164 
- 380 
+ 25 
• 5759 
- 596 
- 509 
- 99 
• 467 
• 6843 
• 3746 
- 339 
• 17 
- 45 
• 8890 
• 1349 
O i l 
seeds 
- 66 
•1860 
-2642 
• 2652 
- 558 
- 185 
• 1104 
-1243 
• 1149 
- 335 
- 220 
• 1077 
- 691 
•1390 
- 657 
- 474 
•1345 
-1695 
•1042 
-1093 
- 107 
•1723 
-3247 
•2476 
-1848 
Cash 
c rops 
-
• • • 
• • 
• 
-
-
•v 
• 
-
••• 
-
+ 
-
••• 
4 
• 
•f 
•f 
-
+ 
• 
• 
• f 
-
•f 
197 
110 
341 
56 
273 
195 
27 
47 
43 
63 
109 
319 
554 
685 
173 
91 
232 
281 
406 
141 
1 
387 
139 
232 
152 
- M T A 
/VOr/VVAIt^Afei.^ 
477 
Year 
Malasa 
1.976-77 
1 9 7 8 - 7 9 
1 9 8 0 - 8 1 
1 9 8 2 - 8 3 
1 9 8 ^ - 8 5 
Wheat 
-
-
-
• 
• 
Akbarpur 
1 9 7 6 - 7 7 
1 9 7 8 - 7 9 
1 9 8 0 - 8 1 
1 9 8 2 - 8 3 
1 9 8 ^ - 8 5 
Mal tha 
1 9 7 6 - 7 7 
1 9 7 8 - 7 9 
1 9 8 0 - 8 1 
1 9 8 2 - 8 3 
1 9 8 4 - 8 5 
-
-
• » • 
+ 
•f 
-
-
• 
••• 
+ 
Sarvankhei 
1 9 7 6 - 7 7 
1 9 7 8 - 7 9 
1 9 8 0 - 8 1 
1 9 8 2 - 8 3 
198'»-85 
Derapur 
1 9 7 6 - 7 7 
1 9 7 8 - 7 9 
1 9 8 0 - 8 1 
1 9 8 2 - 8 3 
198A-85 
-
• 
• 
• 
+ 
• 
• 
^ 
• 
•f 
5852 
412 
1462 
273 
1668 
1248 
1 
1992 
6 2 9 
929 
2829 
396 
3 M 3 
1436 
1587 
ra 
1953 
268 
2856 
1186 
1052 
3569 
2 6 1 9 
5588 
4 
5 0 7 
R i c e 
- 109 
- 310 
- 24 
+ 291 
- 4 2 3 
- 1 2 4 0 
• 518 
• 317 
• 375 
- 660 
- 1 7 9 4 
• 1131 
• 2 2 2 7 
- 846 
- 4 5 5 
• 5 7 9 
• 1 0 9 2 
- 441 
• 1675 
- 8 2 0 
- 645 
• 3 3 
• 133 
• 130 
- 442 
Maize 
• 
•f 
••• 
• 
• 
-
-
• 
• 
• 
• 
• 
• 
-
• 
-
-
• 
• 
-
82 
86 
17 
16 
12 
160 
72 
1 8 9 
26 
39 
778 
374 
151 
8 
91 
8 1 4 
37 
170 
42 
247 
- 1 4 9 5 
• 
• 
-
-
65 
47 
9 7 
543 
B a r l e y 
-
- 361 
- 150 
• 293 
- 142 
-
• 271 
- 6 0 7 
2 
• 82 
-
- 558 
• 357 
- 165 
• 142 
-
• 136 
- 104 
- 147 
- 28 
-
- 37 
- 130 
- 105 
- 119 
Jwar 
-
- 181 
• 7 4 
• 128 
- 3 0 4 
-
- 1 6 4 
- 167 
• 60 
- 362 
-
- 8 4 
- 392 
- 10 
- 9 0 5 
-
• 123 
- 301 
- 149 
- 471 
-
• 71 
- 8 7 
- 2 6 
- 546 
B a j r a 
• • 
+ 
• 
• • 
-
-
• 
-
-
-
-
-
-
«k 
-
-
-
• 
-
-
143 
9 3 
261 
585 
-
123 
460 
411 
351 
-
223 
70 
272 
2 2 3 
-
00 
118 
42 
35 
-
20 
200 
57 
182 
P u l s e s 
-
-
+ 
• 
+ 
-
-
-
• 
• 
-
-
-
• 
-
-
• 
-
•f 
-
-
-
-
• 
•f 
203 
26 
9 
7149 
386 
8 3 
32 
105 
3191 
46 
51 
29 
196 
2687 
25 
338 
65 
138 
3848 
125 
124 
15 
57 
3231 
254 
O i l 
s e e d s 
- 285 
• 1584 
- 1 5 4 1 
+ 395 
- 1 1 0 2 
• 795 
• 2086 
- 2 1 0 9 
• 211 
+ 322 
+ 402 
- 670 
• 1257 
• 310 
- 4 4 4 
+ 273 
- 460 
- 202 
• 253 
- 283 
+ 193 
• 124 
• 107 
+ 501 
- 371 
Ca i s h 
c r o p s 
-
• 
• 
-
+ 
-
+ 
•• 
-
• 
-
• 
+ 
•f 
•• 
•f 
+ 
• 
• 
-
-
+ 
• 
-
• 
24 
187 
138 
260 
160 
33 
12 
72 
41 
139 
22 
43 
42 
1 
89 
20 
71 
104 
75 
41 
148 
30 
40 
6 
50 
47 0 
Year Wheat 
Rasulabad 
1976-77 • 
1978-79 -
1980-81 • 
1982-83 • 
1984-85 • 
Gheen.1hak 
1976-77 • 
1978-79 -
1980-81 -
1982-83 • 
198if-85 • 
Sandalpur 
1976-77 • 
1978-79 • 
1980-81 -
1982-83 • 
1984-85 • 
B l lhaur 
1976-77 • 
1978-79 • 
1980-81 -
1982-83 • 
1984-85 • 
Chaubypur 
1976-77 + 
1978-79 -
1980-81 • 
1982-83 + 
1984-85 ••• 
933 
3830 
2419 
540 
1211 
1400 
1733 
3327 
888 
955 
551 
502 
480 
163 
742 
1563 
197 
510 
303 
1543 
347 
290 
655 
19 
289 
Rice 
• 
• » • • 
^ 
•f 
• 
•• 
••• 
-
• 
•f 
-
-
• 
• 
-
-, 
-
• 
• 
-
-
•f 
• 
-
-
353 
1158 
280 
256 
102 
385 
200 
251 
431 
353 
711 
513 
155 
246 
336 
2050 
70 
221 
101 
91 
330 
225 
603 
110 
425 
Maize 
• 1379 
• 80 
• 80 
- 207 
- 629 
• 268 
- 121 
• 55 
- 879 
• 203 
- 886 
- 89 
• 46 
• 8 
• 532 
•3426 
• 229 
• 562 
• 279 
-1064 
•1813 
• 85 
• 98 
- 844 
- 478 
Barley 
-
- 918 
- 58 
- 168 
• 34 
-
- 57 
- 154 
- 170 
- 46 
-
- 56 
• 62 
- 238 
- 9 
-
• 60 
- 92 
- 167 
- 125 
-
- 105 
- 228 
• 59 
• 13 
Jwar 
-
• 37 
- 55 
- 95 
- 618 
-
- 44 
- 41 
- 16 
- 351 
-
• 15 
- 48 
• 52 
- 464 
^ 
- 280 
••• 116 
- 161 
- 140 
-
- 366 
• 83 
- 103 
- 321 
Bajra 
•w 
•f 
« 
^ 
-
-
• 
^ 
-
• 
••• 
^ 
-
-
-
-
-
^ 
-
-
162 
73 
40 
150 
^ 
78 
27 
6 
902 
-
40 
5 
81 
341 
-
19 
4 
2 
32 
-
9 
6 
00 
5 
Pu l se s 
- 372 
- 32 
- 26 
• 2614 
• 143 
- 437 
- 19 
- 65 
+ 2405 
• 106 
- 270 
• IB 
- 31 
• 4277 
- 52 
- 59 
- 173 
• 166 
• 2346 
- 463 
• 27 
- 140 
• 34 
• 1474 
• 119 
O i l 
s eeds 
+ 523 
• 102 
- 357 
+ 86 
- 135 
• 683 
• 78 
- 28 
+ 268 
- 148 
+ 6 l 0 
• 331 
- 186 
• 535 
- 397 
•1693 
+1218 
-1675 
•2170 
- 589 
- 759 
• 392 
- 614 
••• 700 
- 447 
Cash 
Crops 
• 
-
-
• 
-
-
. 
• 
_ 
•• 
-
• 
•f 
•f 
•f 
_ 
•f 
_ 
. 
•» 
_ 
_ 
+ 
• 
•*• 
208 
27 
30 
62 
48 
56 
2 
5 
23 
84 
116 
62 
14 
92 
26 
126 
17 
5 
42 
25 
14 
12 
41 
13 
77 
473 
Year 
Kakvan 
1 9 7 6 - 7 7 
1 9 7 8 - 7 9 
1 9 8 0 - 8 1 
1 9 8 2 - 8 3 
1 9 8 4 - 8 5 
Wheat 
-
T 
• 
• 
-
821 
2 5 
2051 
1 3 3 7 
1390 
S h i v r a . l c u r 
1 9 7 6 - 7 7 
1 9 7 8 - 7 9 
1 9 8 0 - 8 1 
1 9 8 2 - 8 3 
198A-85 
• 
+ 
-
•f 
•f 
Kalyanpur 
1 9 7 6 - 7 7 
1 9 7 8 - 7 9 
1 9 6 0 - 8 1 
1 9 8 2 - 8 3 
1 9 8 ^ - 8 5 
S a r s a u l 
1 9 7 6 - 7 7 
1 9 7 8 - 7 9 
1 9 8 0 - 8 1 
1 9 8 2 - 8 3 
198A-85 
Vidhnu 
1 9 7 6 - 7 7 
1 9 7 8 - 7 9 
1 9 8 0 - 8 1 
1 9 8 2 - 8 3 
1 9 8 4 - 8 5 
-
• 
• 
• 
-
• 
-
••• 
• 
• 
-
-
• 
-
• 
1197 
401 
166 
777 
769 
3083 
317 
154 
673 
47 
2 1 0 
8 9 
2 8 0 7 
1522 
573 
331 
168 
1990 
99 
8 4 9 
R i c e 
-
+ 
• 
• 
-
-
• 
• 
•»• 
-
-
• 
••• 
• 
• 
• 
• 
••• 
••• 
+ 
•f 
• 
• 
• 
• 
1085 
3 6 8 6 
652 
1153 
6 1 2 
1345 
1386 
511 
5 2 9 
596 
2 3 6 9 
251 
3 3 0 
301 
271 
130 
152 
233 
251 
948 
427 
678 
560 
5 2 4 
1329 
Maize 
- 2 4 4 7 
• 139 
• 292 
- 2 4 4 
- 1 0 0 6 
- 2 3 9 4 
• 33 
• 128 
• 6 4 7 
- 1 5 5 1 
- 103 
- 39 
• 35 
••• 230 
• 139 
• 5 
• 109 
- 17 
••- 228 
• 351 
• 107 
• 50 
••• 431 
- 194 
- 314 
B a r l e y 
-
-
• 
-
-
-
^ 
-
-
• 
-
-
^ 
-
-
-
-
-
-
••• 
tm 
2 48 
319 
2 3 7 
134 
-
174 
41 
161 
16 
-
133 
8 6 
547 
154 
-
436 
162 
9 4 
33 
-
118 
137 
236 
15 
Jwar 
-
- 2 6 3 
- 107 
- 116 
- 293 
-
- 139 
- 61 
- 108 
- 202 
-
- 255 
- 18 
- 165 
- 331 
-
- 26 
- 47 
- 312 
- 392 
-
- 85 
- I l l 
* 211 
- 8 0 6 
B( 
-
-
-
-
-
-
-
^ 
«» 
«• 
^ 
-
« • 
-
• 
•f 
-
-
i j r a 
-
22 
1 
17 
10 
-
14 
51 
10 
9 
-
10 
0 0 
20 
30 
-
65 
46 
00 
73 
-
15 
8 4 
6 4 
136 
P u l s e s 
-
-
• 
• 
+ 
-
-
••• 
• 
-
-
-
-
• 
-
-
-
-
• 
• 
-
• 
-
•f 
-
8 6 
78 
17 
1844 
133 
2 2 0 
38 
27 
1329 
124 
4 2 5 
54 
8 
1849 
425 
201 
40 
110 
2 4 2 4 
5 6 9 
139 
14 
. 8 4 
2126 
8 7 
( 311 
s e e d s 
•f 
•• 
-
•f 
-
• 
+ 
-
•f 
•f 
-
•• 
-
•f 
-
+ 
••• 
-
•f 
-
•f 
• 
-
•f 
-
269 
2 3 4 
510 
509 
336 
24 
287 
393 
205 
195 
12 
209 
90 
7 3 
22 
415 
231 
126 
623 
404 
331 
183 
39 
304 
189 
Cash 
c r o p s 
• 
-
• 
-
•f 
-
-
• 
-
•f 
-
-
• • 
+ 
•f 
• 
• 
-
-
-
• 
+ 
• 
-
-
22 
2 
39 
81 
20 
59 
25 
13 
11 
40 
29 
8 
12 
31 
60 
8 
181 
75 
31 
132 
6 
48 
31 
23 
12 
480 
Year 
Amauli 
1976-77 
1978-79 
1 9 8 0 - 8 1 
1 9 8 2 - 8 3 
19BA-85 
Kha.luha 
1976-77 
1978-79 
1980-81 
1982-83 
1984-85 
Deooal 
1976-77 
1978-79 
1980-81 
1982-83 
1984-85 
Mai van 
1976-77 
1978-79 
1980-81 
1982-83 
1984-85 
Telyani 
1976-77 
1978-79 
1980-81 
1982-83 
1984-85 
Wheat 
•f 
+ 
+ 
+ 
•f 
•f 
••• 
•f 
• 
••• 
• 
• 
• 
^ 
• 
• 
• 
• 
•f 
•f 
•f 
• 
• 
-
• 
2183 
561 
7 1 1 
57 
1584 
3435 
896 
1413 
264 
503 
4460 
165 
1 3 ^ 
174 
271 
1581 
170 
2039 
7465 
1183 
3225 
1095 
1284 
909 
464 
Rice 
• 
-
-
• 
-
* 
•f 
-
••• 
*• 
* 
• 
• 
• 
• • • 
•f 
•f 
••• 
••• 
• 
• 
• 
• • 
• 
1039 
00 
94 
111 
215 
1244 
1429 
509 
595 
1024 
2333 
169 
73 
291 
952 
645 
145 
565 
667 
1130 
4163 
1012 
935 
1710 
304 
Maize 
• 
-
-
•f 
-
-
• 
-
••• 
-
-
-
• 
• 
• 
•f 
• 
-
• 
••• 
-
• 
^ 
-
7 
9 
6 
29 
31 
1 
6 
5 
13 
8 
30 
22 
51 
30 
46 
3 
3 
7 
1 
7 
16 
3 
5 
10 
00 
Barley 
-
- 206 
- 51 
• 8 
- 261 
-
- 505 
- 211 
+ 158 
• 12 
^ 
- 195 
- 44 
- 87 
- 263 
-
- 113 
- 372 
- 276 
• 140 
-
- 450 
- 264 
- 112 
- 104 
Jwar 
-
• 63 
- 38 
• 96 
• 74 
-
• 246 
• 19 
- 64 
- 435 
-
• 106 
- 121 
•f 72 
- 411 
-
• 26 
- 152 
- 192 
- 6 0 9 
-
• 184 
- 157 
- 352 
- 207 
Bajra 
-
- 538 
+ 126 
- 304 
- 71 
-
- 40 
• 147 
- 153 
- 100 
-
•f 46 
- 113 
• 34 
- 82 
-
• 59 
- 18 
- 162 
- 187 
-
• 11 
- 13 
- 10 
- 5 
Pulses 
-
-
••• 
• 
• 
-
• » • 
-
• 
-
• 
• 
-
• 
-
-
• 
-
• 
••• 
••• 
••• 
-
• 
-
557 
161 
420 
7912 
107 
71 
156 
62 
6817 
467 
490 
79 
26 
3527 
427 
197 
67 
1 1 2 
4143 
21 
360 
59 
55 
2713 
262 
1 Oil 
s e e d s 
+ 
+ 
-
+ • 
-
-
•• 
-
+ 
-
+ 
• 
-
•• 
-
•f 
•f 
-
••• 
-
•f 
••• 
-
•f 
+ 
938 
717 
734 
1647 
122 
117 
478 
313 
655 
53 
838 
529 
406 
6 8 2 
434 
761 
195 
2 1 8 
7 4 2 
432 
156 
149 
79 
69 
45 
Cash 
crops 
+ 
••• 
-
• 
• 
-
• 
-
+ 
• 
•f 
-
-
••• 
••• 
-
• 
-
• 
-
• 
•f 
-
• 
-
1 7 0 
300 
5 0 4 
57 
297 
270 
2 4 8 
333 
1 0 4 
1 6 6 
8 1 
6 
2 8 6 
3 3 8 
1 0 4 
1 1 8 
68 
7 0 
2 0 2 
2 3 
5 0 
9 7 
2 4 6 
1 2 9 
40 
481 
Year Wheat Rice Maize Barley Jwar Bajra Pulses Oil 
seeds 
Cash 
crops 
Bahuva 
1976-77 
1978-79 
1980-81 
1982-83 
198A-85 
- 729 
• 574 
• 1187 
• 956 
• 673 
B h l t a u r a 
1976-77 
1978-79 
1980-81 
1982-83 
1984-85 
Hasva 
1976-77 
1978-79 
1980-81 
1982-83 
198A-85 
Aaother 
1976-77 
1978-79 
1980-81 
1982-83 
1984-85 
HatbRsor 
1976-77 
1978-79 
1980-81 
1982-83 
1984-85 
• 1703 
• 1028 
• 991 
• 1107 
• 848 
- 579 
• 978 
- 2998 
• 5056 
• 970 
- 86 
• 1691 
• 1880 
- 357 
• 1231 
I 
- 663 
• 627 
• 1128 
• 2080 
• 687 
•f 
+ 
• 
•f 
-
-
• 
• » • 
• 
• 
-
• 
-
-
-
•f 
• 
• 
-
-
• 
•• 
• 
•f 
•f 
2496 
857 
1104 
88 
3 
764 
623 
454 
615 
315 
2256 
129 
1424 
1147 
465 
193 
188 
681 
321 
86 
20 
45 
1139 
1030 
292 
-
-
•f 
•f 
• 
-
-
•• 
• 
-
•f 
-
-
••• 
-
-
••• 
-
• 
• 
^ 
•• 
-
42 
1 
1 
4 
1 
9 
1 
2 
7 
5 
1 
4 
1 
6 
00 
1 
1 
5 
00 
3 
3 
3 
8 
7 
1 
406 • 131 - 27 
170 - 13 + 25 
53 - 263 - 49 
58 - 838 • 21 
507 •»• 42 - 2 
382 - 162 • 12 
570 • 103 - 52 
61 - 329 54 
631 - 49 • 28 
611 + 383 - 170 
74 + 190 • 15 
32 - 928 - 15 
- 362 • 56l - 188 
• 395 - 363 •»• 91 
- 258 + 73 • 28 
- 244 - 303 - 669 • 1515 
- 173 • 122 - 225 
- 765 - 482 • 97 
-1238 • 430 - 210 
- 249 - 277 - 41 
- 2383 
• 34 
- 21 
-«• 6027 
- 722 
• 685 
• 14 
- 17 
• 3203 
- 282 
• 697 
- 9 
• 2088 
• 3487 
- 201 
• 1900 
• 137 
• 386 
• 7890 
 1  
- 589 
21 
• 25 
• 2228 
• 110 
•f 
4 
-
• 
-
•f 
••• 
•f 
-
••• 
•f 
-
• 
-
• 
• 
-
••• 
• 
•f 
-
•f 
•• 
-
68 
106 
76 
217 
44 
00 
49 
83 
176 
9 
109 
6 
4 
148 
34 
4 
137 
144 
248 
16 
9 
1 
14 
65 
1 
•f 
•f 
-
••• 
• » 
_ 
• 
-
+ 
• 
. 
-
-
• 
•f 
^ 
••• 
-
-
+ 
_ 
• 
-
-
•f 
114 
151 
321 
101 
5 
230 
100 
139 
150 
16 
151 
32 
4fl 
13 
6 
144 
27 
76 
11 
61 
98 
20 
96 
46 
99 
482 
Year 
Airavan 
1976-77 
1978-79 
1980-81 
1982-83 
198^-85 
Wheat 
-
• 
• 
•f 
• 
Vi.laiour 
A97S'n 
1978-79 
1980-81 
1982-83 
198A-85 
Dhata 
1976-77 
1978-79 
1980-81 
1982-83 
igsi^-e? 
Chall 
1976-77 
1978-79 
1980-81 
1982-83 
1984-85 
Nevada 
1976-77 
1978-79 
1980-81 
1982-83 
198A-85 
-
• 
•f 
• 
•f 
-
+ 
•f 
+ 
-
• 
•f 
• 
•f 
• 
-
• 
• 
•f 
• 
3130 
685 
6 9 4 
2173 
1713 
5633 
630 
819 
533 
1238 
35 
1386 
511 
342 
4345 
669 
182 
1558 
271 
788 
2221 
1015 
508 
558 
1202 
Rice 
• 
• 
• 
-
• 
-
^ 
• 
-
• 
-
• 
• 
-
-
• 
-
-
• 
••• 
• 
• 
• 
• 
•f 
3184 
631 
1336 
1497 
1815 
509 
124 
5 4 9 
27 
517 
3077 
486 
660 
55 
200 
306 
18 
61 
4 1 9 
495 
910 
2 1 2 
2 
2 1 5 
4 8 4 
Maize 
• 
• 
-
• 
-
• 
-
• 
• 
-
-
-
• 
-
-
-
• 
-
tm 
* 
• 
•f 
-
• 
-
2 
1 
6 
5 
1 
2 
2 
3 
3 
5 
16 
5 
1 
2 
1 
4 
5 
1 
5 
3 
6 
10 
20 
6 
20 
Barley 
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
+ 
-
-
-
1 7 4 
7 2 9 
9 7 5 
7 0 5 
-
151 
176 
5 8 9 
5 7 9 
-
240 
2 2 3 
332 
2 2 4 
-
131 
481 
334 
1 2 3 
-
4 9 0 
401 
8 5 5 
688 
Jwar 
•f 
-
• 
-
•f 
-
•f 
- ' 
-
• 
-
-
-
-
• 
^ 
-
-
-
-
-
304 
6 6 
328 
6 6 6 
^ 
379 
318 
948 
1215 
-
137 
137 
135 
2 8 4 
«» 
126 
14 
26 
6 0 
-
6 9 
14 
5 
119 
Bajra 
-
-
•• 
-
• 
-
•*• 
-
-
-
• 
-
•f 
-
-
tm 
* 
-
-
-
-
9 6 
90 
48 
15 
-
9 9 
208 
24 
22 
-
97 
79 
121 
14 
«• 
36 
303 
44 
29 
^ 
3A7 
8 9 3 
242 
68 
Pulses 
-
• • • 
-
• 
-
• • 
•f 
• 
••• 
-
• 
••• 
• 
••• 
• 
• 
+ 
• 
• 
«• 
-
•f 
•f 
• 
-
2570 
180 
17 
2555 
281 
269 
164 
60 
6993 
138 
835 
56 
96 
5610 
3460 
466 
67 
394 
4626 
8 6 9 
348 
90 
561 
4829 
560 
O i l 
seeds 
-
• 
••• 
•f 
+ 
14 
1 
3 
9 9 
4 
-1034 
• 
+ 
+ 
* 
17 
27 
107 
70 
-1105 
4 
-
•f-
• » • 
-
••• 
• 
••• 
••• 
-
••• 
• 
+ 
••• 
32 
3 
105 
23 
17 
9 
6 
5 
2 
25 
3 
17 
13 
1 
Cash 
crops 
55 
19 
- 105 
* 16 
+ 49 
- 85 
• 118 
- 265 
• 158 
* 50 
- 325 
• 442 
- 933 
t 1069 
+ ^6 
50 
• 38 
• 21 
26 
7 
8 
• 76 
86 
+ 68 
11 
483 
Year Wheat 
MuratKanJ 
1976-77 
1978-79 
1980-81 
1982-83 
198^-85 
• 
••• 
•f 
• 
• • 
Kaushambl 
1976-77 
1978-79 
1980-81 
1982-83 
198^-85 
• 
•• 
• 
«» 
• 
209 
318 
424 
1014 
1168 
246 
638 
873 
149 
878 
Man jhanpur 
1976-77 
1978-79 
1980-81 
1982-83 
19B/»-85 
Sarsava 
1976-77 
1978-79 
1980-81 
1982-83 
1984-85 
Kara 
1976-77 
1978-79 
1980-81 
1982-83 
1984-85 
-
••• 
• 
•f 
•f 
•• 
• 
• 
• 
• 
• 
••• 
-
• 
• 
1283 
113 
486 
1509 
378 
536 
465 
109 
612 
1352 
3228 
860 
90 
694 
796 
Rice 
••• 
-
•* 
• 
• 
• 
•f 
• 
-
• 
-
• 
• 
• f 
•• 
•f 
• 
-
•f 
• 
• 
• 
• 
-
• 
773 
335 
32 
302 
442 
1496 
562 
279 
956 
1128 
2092 
87 
722 
1464 
50 
814 
873 
666 
608 
715 
724 
309 
252 
263 
2065 
Maize 
-
• 
•• 
« i 
• 
-
mt 
• 
•f 
• 
^ 
• 
• 
«• 
-
• 
• 
-
• f 
• 
• 
00 
1 
3 
00 
2 
1 
1 
00 
00 
2 
2 
3 
3 
2 
4 
2 
2 
1 
1 
2 
5 
25 
2 
17 
11 
B a r l e y 
-
- 131 
• 86 
- 367 
- 766 
-
• 1 
- 278 
-1052 
- 228 
-
- 435 
•»• 289 
• 716 
-12336 
4 » 
• 167 
- 123 
- 790 
- 146 
-
- 355 
• 9 
- 328 
- 417 
Jwar 
-
- 112 
- 14 
- 121 
- 87 
-
• 213 
- 15 
- 348 
- 115 
-
• 63 
- 15 
- 64 
- 222 
-
- 139 
- 15 
- 225 
- 82 
^ 
• 345 
- 15 
-1315 
• 900 
B a j r a 
^ 
• 100 
- 35 
- 174 
* 6 
-
• 218 
- 535 
- 12 
- 47 
-
• 9 
- 59 
• 2 
- 21 
-
- 11 
- 374 
• 358 
- 400 
-
- 152 
• 54 
- 275 
- 185 
Pu lses 
• 
••• 
+ 
• f 
-
-
•f 
^ 
••• 
•• 
-
+ 
-
•f 
-
• 
• 
-
• 
-
• 
•f 
-
• 
•• 
400 
33 
102 
3035 
293 
239 
175 
533 
3778 
30 
370 
24 
42 
3168 
124 
351 
368 
348 
5641 
608 
44 
109 
143 
3719 
1 
O i l 
seeds 
-
• 
-
• 
-
••• 
••• 
^ 
• 
-
-
+ 
-
•f 
-
••• 
••• 
-
•» 
-
-
•f 
• 
•f 
• 
3 
53 
32 
37 
9 
9 
74 
81 
17 
12 
5 
4 
4 
27 
3 
2 
27 
16 
25 
5 
6 
3 
31 
136 
15 
C ash 
c rops 
-
+ 
-
• • • 
-
•f 
• 
-
•f 
• » • 
+ 
•f 
• 
-
• 
• 
•f 
-
• 
• 
-
-
-
-
• 
196 
2 
3 
10 
7 
341 
117 
207 
27 
106 
87 
8 
16 
27 
57 
569 
245 
460 
264 
270 
60 
14 
4 
16 
24 
484 
Year Wheat 
S irathu 
1976-77 • 280 
1978-79 • 561 
1980-81 - 190 
1982-83 • 1721 
1984-65 • 1281 
Rice 
• 712 
• 372 
• 37 
-«- 68 
• 1060 
Lower Gan^a-Yamuna Doab 
1976-77 • 8822 
1978-79 •18818 
1980-81 •23^17 
1982-83 +23653 
- 5185 
•13523 
+203B0 
• A003 
Maize 
8 
• 2 
- 3 
• 8 
• 5 
- 133 
• 919 
•2225 
-119^* 
Barley 
-
- 226 
- 71 
- 831 
- klk 
- 4A37 
- 4480 
-10811 
Jwar 
-
-
-
-
• 
-
-
-
122 
21 
459 
151 
2537 
1502 
331 
Bajra 
-
+ 148 
- 80 
- 380 
- 34 
• 1620 
- 8629 
- 1970 
Pu l se s 
+ 
-
-
• 
-
••• 
• 
281 
45 
837 
5734 
208 
4398 
1551 
723 
+179225 
Oi l 
s e e d s 
00 
• 9 
11 
• 53 
• 11 
• 4671 
•16555 
-17964 
•21327 
Cash 
c rops 
• 39 
• 30 
• 2 
• 17 
• 171 
- 1527 
• ^474 
- ^188 
+ 2063 
1984-85+133985 + 7129 -5877 - 7157 -16616 • 6756 • 9829 -10874 + 2250 
APPENDIX - I I 
485 
GROWTH OF PRODUCTION OF MAJOR CROPS OF LOWER CANGA-YAMUNA DOAB 
Year Wheat 
Ghatampur: 
1976-77 
1978-79 
1980-81 
1982-63 
1984-85 
P a t a r a : 
1976-77 
1978-79 
1980-81 
1982-83 
1984-85 
•11210 
•30307 
•75649 
-22854 
+37660 
•53844 
•42769 
•32233 
-14571 
•47960 
BheetarKaon: 
1976-77 
1978-79 
1980-81 
1982-83 
1984-85 
•49768 
•48438 
•44093 
-20629 
•57750 
Amraudha: 
1976-77 
1978-79 
1980-81 
1982-83 
1984-85 
Ra. laDur: 
1976-77 
1978-79 
1980-81 
1982-83 
1984-85 
•71629 
•59006 
-34553 
-24691 
•43450 
•67566 
•42890 
-50068 
-15740 
•35075 
R ice 
•13209 
• 6704 
•13178 
-15864 
- 8320 
•22121 
- 433 
•19115 
-10543 
- 8120 
•18138 
•12744 
•19396 
-28211 
• 1490 
•12032 
- 2968 
• 4481 
- 1206 
- 6340 
• 7274 
- 1656 
• 8973 
- 4454 
- 1560 
Maize 
• 
mm 
• 
•• 
••• 
• 
-
• 
• 
• 
• 
• 
• 
• 
-
+ 
• 
• 
-
-
• 
• 
• 
-
• 
999 
920 
212 
9 
458 
1375 
368 
1160 
164 
361 
1034 
298 
220 
1202 
706 
564 
767 
617 
1241 
9 
791 
790 
1031 
352 
633 
1974-75 
Bar ley 
mm 
' 3833 
-11455 
-17532 
• 2028 
-
- 6743 
• 6508 
- 6947 
• 2886 
-
- 1060 
-10036 
•10505 
- 3818 
-
-13502 
• 7892 
- 5381 
• 2564 
-
-10637 
• 8148 
- 4715 
• 1960 
TO 1984-85 
Jvrar 
^ 
• 5061 
•22310 
-12477 
-25390 
-
- 8238 
• 9470 
- 7279 
- 8900 
-
- 152 
•10199 
-11124 
-15460 
-
- 2775 
• 6502 
- 1362 
-12760 
-
- 571 
• 6797 
- 4162 
- 6530 
B a j r a 
<^  
•50135 
-46746 
- 4867 
- 423 
-
- 238 
- 95A 
- 467 
• 60 
-
- 1374 
• 2313 
- 1636 
• 539 
-
•14774 
• 5705 
- 334 
• 931 
^ 
•10566 
• 8050 
- 43 
• 1579 
Pu lses 
•40715 
•36213 
-44070 
•121172 
•36630 
• 1809 
- 5240 
- 4026 
•43557 
• 5260 
• 5243 
• 561 
- 7620 
•49906 
- 3380 
• 9164 
•10649 
- 5398 
•105540 
•41020 
•16258 
- 3831 
-10329 
•90612 
•25670 
O i l 
seeds 
• 1403 
• 7647 
-14961 
•15184 
- 5850 
- 153 
• 3049 
- 5881 
+ 6187 
- 2930 
• 1069 
• 3106 
- 5936 
• 7420 
- 2450 
- 2130 
• 6054 
-10236 
• 6986 
- 6830 
• 3396 
•11287 
-18566 
•14879 
-11310 
-
+ 
•f 
• » • 
-
-
• f 
-
•• 
• 
• 
• 
-
• 
• 
•*• 
• 
• 
-
•f 
••• 
• 
• 
-
• 
Cash 
Crops 
98078 
127275 
62134 
100803 
80344 
111686 
122739 
42625 
45192 
51420 
12121 
165097 
250992 
302745 
115260 
37370 
116646 
25537 
7233? 
80050 
7923 
69063 
6821 
41794 
75510 
486 
Year Wheat Rice Maize Barley Jwar Bajra Pu l se s Oil 
seeds 
Cash 
crops 
Malaaat 
1976-77 - 12158 • 3766 • 918 
1978-79 • 36281 • 5697 • 945 
1980-81 - 20583 • 6282 • 991 
1982-83 - 16297 • 97A • 220 
1984-85 • 59300 - 1510 -f 570 
Akbarpur; 
1976-77 • 25946 - 2050 - 915 
1978-79 •»• 30772 •14855 - 406 
1980-81 • 52689 +14141 • 5164 
1982-83 + 1575 - 2536 ••• 420 
1984-85 • 46660 - 2470 + 2 1 1 4 
Maitha; 
1976-77 • 6889 - 5265 + 8470 
1978-79 • 20766 +17285 • 4334 
1980-81 • 76472 +40814 + 7279 
1982-83 • 16572 -20594 + 90 
1984-85 • 64840 • 938 + 3983 
Sarvankhera; 
1976-77 + 28839 +18937 - 7454 
1978-79 + 30298 +2/*232 - 179 
1980-81 + 66997 + 7210 + 3804 
1982-63 + 9954 +11575 + 576 
1984-65 + 55040 - 840 - 2 l 6 l 
Derapurt 
1976-77 + 89726 - 380 -13999 
1978-79 + 88752 • 3488 + 864 
1980-81 -105916 + 6052 + 2539 
1982-83 - 654 - 1889 - 1107 
1984-85 + 28540 - 2942 - 6139 
-
•¥ 
-
••• 
• 
-
^ 
• 
^ 
10031 
5509 
5036 
1276 
«» 
1870 
1890 
5445 
2283 
-
+ 
-
-
-
+ 
-
-
-
1089 
7665 
6307 
8610 
_ 
964 
4616 
5805 
7720 
• 
• 
+ 
— 
• 
• 
• 
-
-
6134 
6167 
3305 
5595 
^ 
1419 
3667 
7757 
12039 
• 
-
-
• 
+ 
••• 
-
-
+ 
+ 
14488 
11270 
9184 
70946 
9760 
11963 
3908 
8611 
31306 
1330 
-
• 
-
•• 
-
•f 
••• 
-
+ 
•f 
914 
7061 
9998 
4080 
6910 
5651 
9426 
128^7 
2859 
2780 
• 
• 
• 
-
•• 
^ 
• 
• 
• 
• 
954 
88868 
1317 
47305 
57420 
3923 
17157 
3189 
9014 
67476 
+ 11327 • 6541 - 634 
-
• 
-
•• 
-
• 
-
+ 
-
• 
<» 
+ 
9796 
9421 
7396 
2366 
« 
2712 
4426 
6598 
650 
^ 
7241 
5618 
8081 
3210 
-
+ 
-
-
••• 
+ 
-
— 
+ 
• 
+ 
-
235 
23343 
6913 
108<5o 
. 
1435 
3783 
7832 
7930 
^ 
870 
3908 
5062 
7120 
• 
••• 
-
-
-
••• 
-
•* 
• 
• 
+ 
-
2055 
1447 
2971 
2351 
• 
167 
427 
446 
327 
„ 
938 
3587 
989 
886 
-
-
• 
-
••• 
-
-
• 
•f 
•f 
-
-
+ 
+ 
2l6l 
9278 
26172 
340 
13324 
8835 
724/* 
29915 
4910 
11286 
1366 
8539 
33479 
2540 
-
• 
••• 
-
•f 
•f 
-
+ 
-
• 
-
-
••• 
-
8461 
4993 
3790 
3660 
4528 
857 
2077 
2280 
2110 
201S 
880 
999 
4539 
3220 
• 
-
•f 
+ 
•f 
+ 
• 
+• 
+ 
,^ 
•f 
-
+ 
+ 
2916A 
6589 
25445 
48180 
12471 
41683 
4979 
64038 
760 
59729 
19174 
908 
14169 
2 796 5 
487 
Year "Wheat Rice Maize Barley Jwar 
^^  
• 456 
+ 50OA 
- 6330 
- 7910 
Bajra 
^ 
• 1549 
• 3364 
- 246 
- 1040 
Pulses 
• 13421 
- 7493 
- 6221 
• 28393 
* 1240 
Oi l 
se 
• 
-
-
• 
-
eds 
3639 
91B 
3538 
2380 
1910 
Cash 
Crops 
+ 54551 
- 23980 
- 12074 
204 
•>• 24820 
Ra8ulabad4 
1976-77 • 71560 • 9940 + 14395 
1978-79 - 47364 +21792 • 1410 - 3524 
1980-81 • 56480 • 6136 * 6816 • 4511 
1982-83 • 1371 - 3448 - 2558 - 7723 
1984-85 • 49420 • 7580 - 5546 • 843 
Gheen.lhakt 
1976-77 + 90002 • 9510 • 3287 
1978-79 • 37864 • 6747 - 861 - 372 
1980-81 - 60254 •»• 2344 + 3873 • 3246 
1982-83 • 9324 • 1639 - 10528 - 7371 
1984-85 • 41680 • 8890 • 3468 
Sandalpur: 
1976-77 •». 33244 • 2565 -
1978-79 • 36385 - 4471 -
1980-81 - 3501 • 6298 • 
1982-83 - 4717 - 9 • 
1984-65 * 32200 - 1680 -
Bi lhaur; 
1976-77 • 66051 -13779 • 34797 
1978-79 • 27282 • 2028 • 
1980-81 - 3923 * 5853 • 
1982-83 - 2999 - 985 •»• 
1984-85 • 55330 + 820 -
Chaubyrpurt 
1976-77 • 41791 • 2662 + 18634 
1978-79 • 20694 •»• 4998 + 1495 
1980-81 • 20220 +12973 • 7113 
1982-83 - 9035 - 5452 - 10014 
1984-85 • 24820 - 2630 - 3984 
304 
- • 10765 
- 155 • 3888 - 7760 
• 3042 • 4492 - 6579 
- 3675 • 380 • 26434 
- 496O - 9656 • 420 
• 2930 - 9593 
• 564 • 14150 
- 2022 - 18752 
• 3670 *• 12232 
- 2230 • 43470 
8201 
738 
1948 
145 
6185 
34797 
3304 
16O94 
3713 
8513 
-
•• 
-
•f 
+ 
• 
-
+ 
-
3439 
7385 
9360 
1416 
^ 
493 
2206 
5814 
1736 
•f 
•f 
-
-
-
• f 
-
-
-
298 
2405 
2511 
5210 
^ 
2156 
3771 
4244 
2870 
• 
4-
• 
«• 
• 
• 
-
-
-
593 
5876 
1294 
2660 
^ 
2506 
786 
528 
144 
•f 
-
-
+ 
•f 
^ 
•f 
+ 
+ 
-
11566 
4196 
7344 
45334 
1200 
1268 
1634 
460 
19324 
1230 
• 
-
-
• 
-
+ 
• 
-
•f 
-
4769 
210 
2732 
4878 
856 
12415 
3074 
10294 
18238 
4880 
-
• 
-
• 
• 
. 
• 
-
-
+ 
28124 
36346 
18427 
59431 
2^730 
35509 
9368 
6862 
11036 
11120 
- 1590 
- 1096 - 2735 • 163 • 6483 
t- 206 + 5602 + 354 - 2417 
- 2664 - 5978 - 272 + 14894 
f 424 - 5970 - 30 + 650 
2974 - 776 
lUU • 2724 
3565 + 3211 
4369 + 7675 
2830 + 37290 
488 
Year Wheat Rice Maize Barley Jwar 
^ 
- 1959 
• 2350 
- A550 
- 4210 
Bajra 
. 
• lAO 
• 166 
- 183 
- 89 
Pulses 
- 497 
••• 2100 
- 2101 
••• 16588 
• 3730 
Oi l 
se 
+ 
•f 
-
+ 
-
eds 
740 
1605 
3554 
4038 
2310 
Cash 
crops 
t- 12001 
• 11383 
- 4859 
- 10914 
t- 14070 
Kakvan: 
1976-77 • 29084 • 2367 - 22351 
•»• 19094 •47445 • 2044 - 4122 
• 48460 +21684 • 9531 - 2341 
• 15362 • 4838 - 2739 + 994 
1978-79 
1980-61 
1982-83 
1984-85 - 6309 • 1462 • 10093 - 1492 
Shivra.lpur; 
1976-77 • 52693 • 594 - 21784 
1978-79 • 29846 +13957 • 992 - 4658 
1980-81 • 4178 +14660 * 7991 • 2714 
1982-83 • 5620 • 737 • 7673 - 5456 
1984-85 • 39380 • 2490 - 16487 - 136 
Kalvanpur; 
1976-77 + 11956 - 5460 -
1978-79 • 38708 - 379 -
1980-81 + 3630 +10471 + 
1982-83 + 4273 - 742 -
1084-85 + 37672 +17399 -
- + 984 
- 998 • 214 - 1360 
+ 1746 - 295 - 1385 
- 3260 - 104 • 3157 
- 2836 - 79 - 13713 
+ 1473 - 13477 
* 103 - 1350 
- 2800 - 5271 
+ 1780 + 6301 
- 1380 > 20950 
334 
52 
3531 
2679 
462 
-
- 3860 
+ 8375 
-13243 
+ 1761 
-
- 1819 
+ 4501 
- 6229 
- 1882 
-
- 35 
+ 626 
- 566 
- 1070 
• 8646 
511 
- 2484 
+ 17291 
- 4683 
+ 
+ 
-
• 
-
3089 • 19256 
1277 + 938 
837 - 1219 
800 1- 17771 
489 + 16619 
Sarsaul: 
1976-77 + 47315 +17021 • 
1978-79 • 31739 + 182 • 
1980-81 + 66030 + 9867 • 
1982-83 + 14439 - 1496 • 
174 
1178 - 4953 
603 • 3335 
2784 - 9309 
1984-85 + 65265 +31343 + 5148 + 4625 
Vidhnu: 
1976-77 - 9488 +17512 + 
1978-79 - 90700 + 7970 • 
1980-81 + 69475 +16591 + 
1982-83 - 17345 - 272 -
1984-85 • 63910 +41958 -
1334 
670 - 5105 
6757 • 5829 
2270 -10922 
3102 + 4628 
- + 8646 
+ 400 • 237 - 1574 
• 9985 • 493 - 8271 
-13435 + 31 • 22669 
- 973 - 765 + 3015 
- + 6974 
- 223 + 898 + 313 
+ 6856 + 1446 - 7097 
- 6404 - 676 + 21950 
- 5017 - 1470 - 5462 
+ 3089 + 19256 
+ 240 •105666 
- 1352 - 86451 
+ 4104 • 47065 
- 3326 - 72003 
+ 313* • 6888 
487 • 31001 
838 - 983S 
• 2368 • 13257 
- 1692 - 15729 
489 
Year Wheat 
Amaull: 
1 9 7 6 - 7 7 • 2 4 2 1 6 
1 9 7 8 - 7 9 - 5 9 3 2 4 
1 9 8 0 - 8 1 • 1554 
1 9 8 2 - 8 3 • 2 1 6 0 
1 9 8 4 - 8 5 • 6 8 5 5 6 
Kha.iuha: 
1 9 7 6 - 7 7 • 4 2 8 0 3 
1 9 7 8 - 7 9 • 3 5 1 9 0 
1 9 8 0 - 8 1 +120167 
1 9 8 2 - 8 3 • 11115 
1 9 8 4 - 8 5 • 5 4 0 0 7 
D e o o a i : 
1 9 7 6 - 7 7 • 6 3 9 4 2 
1 9 7 8 - 7 9 • 12838 
1 9 8 0 - 8 1 f 17811 
1 9 8 2 - 8 3 + ^ 4 1 9 9 
1 9 8 4 - 8 5 • 4 3 5 1 4 
M a l v a n t 
1 9 7 6 - 7 7 •»• 1 8 6 1 0 
1 9 7 8 - 7 9 ••• 14215 
1 9 8 0 - 8 1 • 29190 
1 9 8 2 - 8 3 • 2 5 9 4 0 
R i c e 
•••19616 
• 4 2 4 
- 2 7 5 4 
*• 4 5 9 8 
• 3 3 5 3 
• 1933 
• 2 4 6 7 8 
• 2332 
• 6 2 8 2 
•H5504 
••26819 
••I 3 1 1 0 
- 1 9 8 8 
••14938 
•H4354 
• 1 5 7 7 3 
••16141 
* 2892 
••67623 
1 9 8 4 - 8 5 • 6 8 4 7 8 ••109210 
T e l v a n l : 
1 9 7 6 - 7 7 + 4 3 9 1 4 
1 9 7 8 - 7 9 • 25473 
1 9 8 0 - 8 1 • 21342 
1 9 8 2 - 8 3 - 8 9 1 2 
1 9 8 4 - 8 5 * 46263 
••48304 
- 7 1 3 6 8 
•• 5188 
- 151 
•• 5 9 9 4 
Maize 
•¥ 
-
-
••• 
-
• 
•• 
-
•• 
-
-
«» 
• 
• 
•f 
••• 
•• 
-
••• 
••• 
-
• 
-
-
••• 
120 
81 
48 
402 
351 
9 
63 
45 
180 
8 2 
139 
2 0 4 
5 6 2 
558 
712 
81 
39 
56 
75 
122 
8 4 
35 
42 
8 6 
10 
B a r l e y 
-
+ 
-
•f 
-
-
• • • 
••• 
-
• 
-
•f 
-
-
^ 
+ 
-
-
-
•f 
-
5 6 3 4 
1 5 5 7 
127 
7 3 5 6 
-
7781 
3 9 7 
1 3 5 3 
8 1 9 8 
-
3 3 7 4 
5 3 5 
621 
1481 
-
5 2 6 7 
1605 
2 1 9 9 
5871 
-
4007 
408 
1530 
1866 
Jwar 
-
- 4 4 6 9 
•• 8 2 2 5 
- 9155 
•• 5596 
«* 
- 1904 
* 7 4 3 4 
- 8851 
•• 7 0 7 
-
- 1939 
• 3731 
- 4795 
- 517 
ma 
- 3611 
• 5 1 9 3 
- 8 5 0 3 
- 1 4 0 1 9 
^ 
- 797 
+ 2541 
- 6 5 5 0 
- 45 
B a j r a 
-
•• 
-
^ 
• 
• 
• 
-
•• 
-
•f 
-
••• 
•f 
-
-
••• 
-
-
^ 
-
3 9 3 9 
1818 
1 2 9 0 
4 4 5 
^ 
92 
1930 
110 
741 
-
497 
835 
642 
7 7 3 
-
8 2 4 
336 
4 4 0 
1717 
-
98 
72 
41 
42 
P u l s e s 
• • • 
•f 
-
• • • 
••• 
•• 
••• 
-
•f 
•f 
•f 
* 
-
•f 
•• 
• 
• 
-
* 
•¥ 
* 
• 
-
* 
•f 
10378 
1039 
2 2 7 9 9 
8 4 7 9 2 
1 2 5 1 0 
11804 
6956 
23952 
75082 
1391 
12415 
3557 
12292 
35378 
2091 
8365 
4 4 3 4 
19932 
4 5 3 5 3 
5306 
9 2 8 7 
2680 
9 6 3 4 
2 6 4 0 7 
3051 
O i l 
s e 
+ 
+ 
-
+ 
•f 
-
• 
-
• • • 
•f 
•• 
•f 
-
•f 
- • 
•t' 
•f 
-
•f 
-
• • • 
• 
-
•¥ 
* 
e d s 
2 5 8 8 
5672 
4419 
7109 
1265 
2046 
3738 
2214 
3139 
4 7 0 
2 2 1 7 
9 5 9 6 
7826 
U261 
1215 
1 8 7 3 
3383 
2233 
3323 
1130 
222 
1261 
6 4 5 
798 
320 
Cash 
c r o p s 
• 68158 
+155151 
- 2 6 3 7 7 2 
•f 208025 
••101422 
- 56935 
••142929 
-284A64 
••240408 
- 3 1 1 3 7 4 
•t- 50651 
•• 5 7 1 7 0 
- 2 6 0 7 1 5 
- 6 2 3 8 4 
••411954 
- 21663 
•• 54158 
- 1 2 9 2 8 5 
- 43365 
+ 2 3 0 9 3 3 
•• 30621 
• 72274 
- 1 8 9 2 3 8 
+174384 
- 31506 
490 
Year Wheat Rice Maize B a r l e y Jwar Ba j r a P u l s e s O i l 
seeds 
Cash 
c r o p s 
Bahuva; 
1976-77 - 1A0A8 • 8789— 
1978-79 • 24936 +25566 -
1980-81 • 12155 • 8513 • 
1982-83 • 20129 +19831 • 
1984-85 • 48341 • 1628 • 
B h i t a u r a ; j 
y'iKi-ll •»• 27617 • 8196 -
1978-79 • 31264 +21957 -
1980-81 + 9180 + 5090 •»• 
1982-83 + 23674 +29083 + 
1984-85 • 57174 + 6378 -
Hasva; 
1976-77 - 3354 - 2207 • 
1978-79 + 29333 +23014 -
1980-81 • 9544 +10927 -
1982-83 + 22300 + 7948 + 
1984-85 + 57077 - 4656 + 
Asother ; 
1976-77 + 
1978-79 + 
1980-81 + 
1982-83 + 
1984-85 • 
A883 +11207 + 
35133 +15141 -
14426 + 4560 + 
4294 + 9678 + 
64937 + 4986 -
Hathgaon! 
1976-77 + 621 + 9188 + 
1978-79 + 14662 +11683 + 
1980-81 • 73093 +10172 -
1982-83 + 36818 +28143 + 
1984-85 + 42811 + 5532 
3 1 6 
8 
13 
72 
26 
53 
8 
25 
104 
50 
38 
37 
6 
91 
13 
14 
8 
5 7 
26 
26 
5 3 
33 
7 7 
101 
0 0 
-
- 6 2 1 2 
- 155 
- 731 
+ 5 8 1 1 
. 
- 4 9 3 4 
+ 732 
- 5 7 0 4 
+ 5 3 2 1 
«» 
- 6172 
- 1 3 5 7 
- 1489 
+ 8 3 2 3 
^ 
- 7608 
• 4 6 2 3 
- 1811 
^ 8 6 2 2 
M 
• 4 9 0 
+ 1790 
- 1 4 1 9 0 
- 1 7 4 7 
-
• 
-
-
-
• 
-
•f 
-
• 
-
-
-
••• 
« M 
• 
-
•f 
-
•f 
-
1 8 5 9 
4 9 2 6 
7 5 4 6 
4 0 2 4 
^ 
2 7 9 2 
3921 
5145 
463 
^ 
3386 
8 6 0 7 
5 5 6 9 
3665 
^ 
381 
5 2 6 1 
8 5 0 9 
2195 
^ 
1884 
5 8 4 
1 6 9 9 
621 
-
- 211 
+ 2 8 9 
- 354 
+ 2 3 0 
^ 
+ 17 
+ 318 
- 157 
- 493 
^ 
••• 252 
- 1 3 7 4 
• 2 1 0 
- 139 
^ 
- 1 2 4 9 
+ 2 6 8 3 
+ 3 4 7 4 
- 6 2 1 6 
^ 
- 1 7 9 5 
+ 1188 
- 1 4 6 6 
- 341 
-
•f 
-
+ 
•f 
• 
+ 
-
•f 
-
•f 
• 
•f 
• 
• 
•f 
• 
-
+ 
• 
• 
•f 
-
•f 
-
2 1 9 7 9 
2 5 6 9 
1 1 7 6 6 
55058 
7 3 5 7 
1 5 8 9 6 
2409 
13234 
36269 
6 0 9 
15728 
1807 
5 8 0 7 
37489 
7833 
4 0 7 0 0 
7 9 5 7 
2 8 6 0 9 
96562 
17455 
674 
1640 
12497 
30279 
1195 
- 106 
+ 947 
- 553 
+ 1128 
- 90 
- 239 
+ 461 
• 258 
+ 1017 
5 
+ 126 
• 431 
- 167 
+ 722 
5 
- 377 
+ 1045 
- 84^ 
+ 1264 
+ 180 
+ 8 9 
+ 118 
+ 19 
+ 301 
+ 70 
+ 5 5 3 9 0 
+ 1 0 6 2 4 4 
- 2 6 1 9 6 8 
+ 2 1 6 8 9 4 
- 17790 
- 56472 
• 6 1 7 6 0 
- 1 3 0 5 1 2 
• 1 6 1 3 0 2 
- 7059 
- 54646 
+ 8 6 5 9 
- 7 6 5 4 4 
• 77835 
- 5030 
- 55525 
• 24716 
- 706U7 
• 46851 
• 20074 
- 19887 
• 26894 
- 8 9 9 2 0 
• U6O66 
+ 31016 
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Year 
Airavani 
1976-77 
1978-79 
1980-81 
1982-83 
198i»-e5 
Wheat 
-
• 
• 
• 
• 
ViJa ipur ; 
1976-77 
1978-79 
1980-81 
1982-83 
198A-85 
Ohata; 
1976-77 
1978-79 
1980-81 
1982-83 
1984-85 
C h a l l : 
1976-77 
1978-79 
1980-81 
1982-83 
196A-85 
Nevada: 
1976-77 
1978-79 
1980-81 
1982-83 
198A-85 
-
••• 
•f 
• 
•f 
-
4-
•f 
• 
-
• 
• 
• 
• 
• 
-
•f 
• 
• 
• 
38035 
16971 
9353 
35755 
66271 
71399 
15066 
2546 
20964 
46007 
550 
27122 
8161 
9131 
63310 
13887 
8665 
21216 
6491 
32878 
13085 
16176 
6750 
10047 
55<«88 
FUce Maize 
••• 
• 
• 
-
• 
tm 
• 
• 
• 
• 
-
• 
•• 
•f 
• 
••• 
••• 
^ 
• 
•f 
• 
• 
• 
• 
••• 
38194 
24891 
10814 
75 
26934 
13706 
T75& 
4130 
9281 
8088 
13706 
20680 
3691 
9848 
4489 
3181 
15467 
365 
84$3 
11246 
7984 
17686 
412 
5926 
11036 
• 
• 
-
• 
-
• f 
-
• 
••• 
-
-
-
••• 
-
-
-
• 
-
-
• 
• 
• 
-
• 
-
42 
13 
58 
75 
1 
43 
18 
35 
62 
50 
96 
47 
18 
6 
4 
11 
51 
8 
12 
91 
124 
104 
185 
189 
220 
Bar ley 
-
• 65 
• 2064 
-11414 
- 3568 
-
- 4679 
• 3709 
- 7129 
• 5473 
-
- 2544 
• 579 
- 5349 
* 5208 
-
- 3646 
- 2794 
- 8536 
• 4994 
-
- 8534 
•10890 
-17873 
* 401 
Jwar 
-
• 712 
•2467 
-1215 
-3178 
^ 
-1506 
•5048 
-2063 
-4238 
-
-1742 
•6172 
-6917 
• 608 
-
-4031 
- 659 
•5899 
-3305 
-
-5131 
- 993 
•8811 
-5324 
Ba j ra 
-
- 722 
- 387 
• 117 
- 50 
-
•1093 
- 78 
•2971 
• 296 
-
- 660 
• 159 
•2561 
• 136 
-
-6687 
- 784 
• 813 
• 1150 
-
-8907 
-3769 
• 27 
• 1474 
Pulses 
• 
• 
-
• 
^ 
• * • 
• 
-
• 
-
• 
• 
-
• 
• 
• 
-
• 
• 
• 
+ 
-
• 
-
• 
7980 
3100 
9276 
29824 
2280 
19280 
8059 
28701 
88860 
5196 
2544 
3855 
15937 
60828 
45645 
21420 
4396 
7699 
25779 
22704 
19844 
8177 
10617 
47180 
97385 
O i l 
seeds 
-
• 
-
• 
• 
-
• 
+ 
• 
• 
-
+ 
-
• 
• f 
> 
• 
•f 
• 
+ 
-
• * • 
• 
• 
• 
160 
84 
15 
370 
175 
5549 
222 
53 
382 
585 
5820 
207 
51 
396 
280 
100 
66 
4 
25 
126 
163 
57 
46 
66 
209 
Cash 
crops 
- 8439 
• 8462 
- 69609 
• 43607 
• 15917 
- T2493 
• 72183 
-167364 
> 15090 
* 7950 
- 58771 
•248268 
-556800 
•602312 
- 27165 
- 15097 
• 20781 
- 21018 
• 19267 
- 6301 
798 
• 44933 
- 76338 
• 69856 
- 13867 
492 
Year Wheat Rice Maize Barley Jwar Bajra Pulses Oil 
s e e d s 
Cash 
c r o p s 
MuratganJ; 
1976-77 • 7116 • 6918 • 
1978-79 • 6^28 • 11724 -
1980-81 • 5624 + 7*4 • 
1982-83 • 16096 • 6789 • 
1984-85 • 35272 • 10189 • 
Kaushaabi: 
1976-77 • 8095 + 12833 • 
1978-79 • 12590 • 25279 • 
1980-81 •»• 11201 *• 3915 •»• 
1982-83 - 156 - 8155 • 
1984-85 • 28646 ••• 20357 • 
Sarsava; 
1976-77 • 11234 
1978-79 - 12256 
1980-81 • 1031 
1982-83 • 10621 
1984-85 • 39006 
25 
9 
37 
53 
92 
13 
11 
6 
42 
10 
Man.lhanpur; 
1976-77 • 21625 - 16200 • 7 
1978-79 • 4434 • 12542 • 31 
1980-81 • 6058 • 9725 • 30 
1982-83 * 22803 • 21934 • 100 
1984-85 • 29378 + 5914 • 4 
7230 • 
26039 • 
7684 -
11096 • 
1A741 •»• 
45 
21 
10 
50 
92 
Kara; 
1976-77 • 28307 * 6410 • 120 
1978-79 • 17903 • 17091 - 2/*6 
1980-81 - 2808 • 3435 • 20 
1982-83 • 15010 - 367 • 3 1 4 
1984-85 -304710 •»• 32590 • 332 
- 2803 
• 4813 •»• 760 
- 9836 - 5151 
- 3269 • 3614 
- • 31044 
• 4393 - 5892 - 5379 
915 • 1233 
00 • 14552 
1456 • 57386 
• 15370 
• 1 3 8 1 - 5280 - 4332 - 3735 
• 1743 - 1573 - 2412 - 12196 
•18376 •10l»34 • 780 • 25420 
K 5180 - 7074 • 713 • 26099 
430 
- 6229 - 2116 - 1271 - 1535 
• 3 1 3 3 - 641 - 155 - 1777 
- 4297 • 4589 •»• 230 • 26313 
- 9567 - 4398 • 110 i- 19303 
- - • 24861 
• 1254 -10759 - 7083 • 735 
29 - 2005 - 1247 - 19662 
-1^894 +16143 + 3586 • 47077 
•t- 5062 - 9159 - 1477 •»• 31703 
- - •»• 14212 
- 5978 - 1096 - 7085 - 3050 
• 2027 - 977 +1316 - ^168 
- 8864 - 6835 - 849 • 11260 
• 1242 • 7584 - 250 •»• 24795 
- 80 
• 386 
- 260 
•»• 222 
• 242 
• 7 
• 477 
- 484 
• 68 
• 108 
- 43 
• 44 
- 34 
+ 100 
• 141 
- 36 
> 214 
- 140 
• l i e 
• 195 
- 76 
• 72 
••• 9 8 
• 475 
• IO63 
- 56743 
• 6133 
- 16360 
• 19147 
- 53B4 
+ 96630 
• 81785 
-147521 
• 79366 
• 23665 
• 26595 
• 15256 
- 34629 
• 30663 
+ 13719 
•173438 
•147384 
-260301 
•206647 
• 64373 
- 16972 
• 438 
- 13932 
• 6364 
• 6764 
493 
Year Wheat Rice Maize Barley Jwar Bajra Pu l se s Oil 
s e e d s 
Cash 
crops 
Sirathu j 
^^l(i-n •• 1A651 • 6655 -
1978-79 • 12571 • 25018 • 
1980-81 - 402A • 987 -
1982-83 • 26953 • 522^ • 
198A-85 • ^^819 * 2051b • 
Lower Sanxa- Yamuna Doab: 
41 
21 
25 
151 
98 
- - - •»• 26506 -
- 5439 - 10345 - 7424 - 10201 • 
• 532 - 1954 • 456 - 19982 -
- 16627 • 12806 - 1635 • 44782 + 
78 -f 13089 
149 + 29017 
112 - 57291 
284 • 64944 
+ 2063 - 8874 • 768 - 51195 + 418 • 46156 
•377456 - 788 - 169581 
-143250 - 55266 •lOJ??? • 49999 +413484 •2384763 
•165353 •178712 • 339^3 -331851 -127243 -6698596 
-336481 -119894 - 17264 •1639988 +121603 •6563125 
1984-85 •4211876 +324609 -34496 • 86200 -237022 • 96125 +466657 - 24226 • 818894 
1976-77 +1028598 +361550 -31909 
1978-79 +2855315 +463895 +58837 
1980-81 + 609562 +403752 +57092 
1982-83 +4326324 + 25281 +28783 
494 
APPIiNDIX-lIl 
Y e a r Wh 
GhataiDDUr 
1 9 7 6 - 7 7 • 
1 9 7 6 - 7 9 • 
1 9 8 0 - 8 1 
1 9 8 2 - 8 3 -
198A-85 • 
P a t a r a 
1 9 7 6 - 7 7 • 
1 9 7 8 - 7 9 • 
1 9 8 0 - 8 1 • 
1 9 8 2 - 8 3 -
1 9 8 4 - 6 5 • 
Growth o f 
leat 
5 . 8 3 
4 . 5 8 
1 . 0 4 
2 . 3 3 
2 . 9 6 
6 . 7 6 
4 . 5 4 
1 . 2 7 
1 . 5 
2 . 9 3 
B h e e t a r / ; a o n 
1 9 7 6 - 7 7 • 
1 9 7 8 * 7 9 • 
1 9 8 0 - 8 1 • 
1 9 8 2 - 8 3 -
1 9 8 ^ - 8 5 • 
Amraudha 
1 9 7 6 - 7 7 • 
1 9 7 8 - 7 9 • 
1 9 8 0 - 8 1 • 
1 9 8 2 - 8 3 -
1 9 8 4 - 8 5 • 
Ra.1at>ur 
1 9 7 6 - 7 7 • 
1 9 7 8 - 7 9 • 
1 9 6 0 - 6 1 • 
1 9 8 2 - 8 3 -
1 9 8 4 - 8 5 • 
7 . 2 2 
4 . 2 2 
1 . 0 9 
1 . 5 8 
2 . 9 8 
6 . 2 
4 . 6 1 
1 . 5 
1 . 3 6 
2 . 8 3 
5 . 5 6 
4 . 1 8 
1 . 0 7 
1 .61 
2 . 0 5 
R i c e 
• 4 . 1 4 
• 0 . 0 1 
• 2 . 1 5 
- 1 . 5 3 
• 1 . 3 3 
•• 4 . 9 0 
- 0 . 7 4 
• 9 . 6 9 
- 9 . 0 8 
* 1 . 3 3 
• 4 . 7 6 
- 0 . 6 0 
• 2 . 1 4 
- 1 . 5 3 
• 1 . 3 3 
• 4 . 7 0 
- 0 , 5 4 
+ 2 . 1 4 
- 1 . 5 3 
• 1 . 3 3 
• 4 . 5 0 
- 0 . 3 4 
• 2 . 1 4 
- 1 . 5 3 
• 1 . 3 2 
V i e l d 
Maize 
• 
• 
• 
• 
•f 
-
•f 
• 
• 
• • 
• 
••• 
• 
+ 
• 
• 
• 
• 
• 
• 
+ 
• 
• 
• 
• 
0 . 3 9 
0 . 2 0 
1 . 8 4 
0 . 0 6 
0 . 9 0 
0 . 0 1 
0 . 3 0 
1 . 5 4 
0 . 0 6 
0 . 9 0 
0 . 3 9 
0 . 5 0 
1 . 5 4 
0 . 0 6 
0 . 9 0 
0 . 3 9 
0 . 2 0 
1 . 8 4 
0 . 0 6 
0 . 9 0 
0 , 3 8 
0 , 2 0 
1 . 6 4 
0 . 0 6 
0 . 9 0 
o f Major CroDs o f Lower Gan/?a-Yamuna Doab 
1 9 7 4 - 7 5 t o 1 9 8 4 - 8 5 
B a r l e y 
N.A. 
- 3 . 3 2 
• 4 . 4 7 
- 4 . 4 1 
• 1 . 5 6 
N.A. . 
- 3 . 3 4 
• 4 . 4 6 
- 4 . 6 6 
• 1 . 6 4 
N .A . 
• 1 . 0 0 
• 0 . 3 1 
- 0 . 0 1 
•f 1 . 7 0 
N.A. 
- 4 . 0 9 
• 4 . 9 7 
- 5 . 3 3 
• 1 . 5 5 
N.A. 
- 3 . 8 5 
• 4 . 9 2 
- 5 . 2 8 
• 1 . 4 0 
Jwar 
N .A . 
• 0 . 1 9 
• 3 . 2 6 
- 3 . 4 1 
- 3 . 0 7 
N .A . 
• 0 . 1 9 
• 3 . 2 6 
- 3 . 4 1 
- 3 . 0 7 
N .A . 
- 0 . 1 9 
• 3 . 2 6 
- 3 . 4 1 
- 3 . 7 0 
N . A . 
- 0 . 1 9 
• 3 . 2 8 
- 3 . 4 3 
- 3 . 0 7 
N.A. 
• 0 . 1 9 
• 3 . 2 6 
- 4 . 0 5 
- 2 . 4 3 
B a j r a 
N.A. 
• 1 . 2 1 
+ 1 . 2 4 
•f 0 . 1 6 
t- 0 . 6 
N.A. 
• 6 . 4 1 
• 2 . 5 6 
• 0 . 1 6 
• 0 . 6 0 
N.A. 
• 6 . 2 5 
• 2 . 5 3 
+ 0 . 1 6 
• 0 . 6 0 
N.A. 
• 3 . 7 2 
• 2 . 5 2 
• 0 . 1 6 
• 0 . 6 0 
N.A. 
+ 2 . 5 2 
• 2 . 5 4 
••• 0 . 1 6 
• 0 . 6 0 
P u l s e s 
• 1 5 . 0 4 
- 5 . 2 5 
- 6 . 4 7 
- 4 . 8 7 
• 0 . 7 1 
+ 3 . 1 2 
• 6 . 9 5 
- 6 . 4 7 
- 6 . 2 1 
• 1 . 1 7 
•»• 4 . 4 3 
• 5 . 3 6 
- 6 . 4 6 
- 5 . 4 6 
• 0 . 3 9 
• 6 . 6 9 
• 6 . 2 9 
- 6 . 4 7 
- 3 . 9 2 
- 0 . 1 3 
• 1 3 . 9 4 
- 2 . 8 6 
- 6 . 4 6 
- 4 . 4 2 
• 0 . 9 4 
• 
( i n q u i n 
O i l 
s e e d s 
• 0 . 9 8 
- 1 . 2 9 
- 0 . 7 2 
• 0 . 7 6 
- 0 . 8 5 
• 0 . 7 3 
- 1 .7^ 
- 0 . 0 3 
• 0 . 3 7 
- 0 . 6 6 
• 2 . 0 3 
- 2 . 3 5 
- 0 . 7 2 
• 0 . 3 2 
• 0 . 3 6 
• 0 . 3 0 
- 0 . 6 2 
- 0 . 7 2 
• 0 . 8 2 
- 0 . 5 6 
+ 1 . 2 3 
+ 0 . 6 7 
- 0 . 7 2 
• 0 . 8 3 
• 0 . 8 0 
t a l 
C 
3 ) 
ash 
c r o p s 
-
• 
-
• 
-
• » • 
-
•f 
• 
• 
• 
-
•f 
• 
* • 
•f 
-
+ 
•f 
•f 
• 
-
• 
• 
8 3 . 1 1 
1 7 3 . 7 8 
8 2 . 7 1 
8 4 . 2 5 
3 6 . 8 3 
8 4 . 5 5 
1 7 3 . 7 8 
8 3 . 9 8 
8 5 . 5 2 
5 6 . 8 4 
2 7 . 8 6 
6 1 . 3 6 
8 3 . 9 8 
8 5 . 5 3 
3 6 . 8 2 
2 2 . 4 2 
6 1 . 3 6 
8 3 . 9 8 
8 5 . 5 3 
3 6 . 8 3 
2 7 . 8 5 
6 1 . 3 6 
8 3 . 9 8 
8 5 . 5 6 
3 6 . 8 2 
495 
Year Wheat 
Malasa 
1976-77 • 
1978-79 • 
1980-81 • 
1982-83 -
1984-85 • 
Akban>ur 
1976-77 + 
1978-79 • 
1980-81 • 
1982-83 -
1984-85 • 
Mal tha 
1976-77 • 
1978-79 •»• 
1980-81 • 
1982-83 -
1984-85 • 
7 .42 
5.02 
1.23 
1.56 
3 .17 
5 .91 
4 . 9 8 
1.70 
1.33 
2 .90 
5.91 
5.46 
1.02 
1.39 
2 .77 
Sa rvankhera 
1976-77 • 
1978-79 • 
1980-81 • 
1982-83 -
1984-85 • 
D«raDur 
1976-77 • 
1978-79 • 
1980-81 -
1982-83 -
1984-85 • 
5 .46 
4 .08 
1.04 
1.45 
3 .00 
7 .10 
4 .36 
4 . 8 4 
5 .30 
2 . 9 6 
Rica 
• 
• 
• 
-
•f 
• 
• 
• 
-
• 
• 
• 
• 
-
4 
• 
• 
-
-
• 
• 
• 
-
• 
1.37 
2 .79 
2 . 1 4 
1.53 
1.33 
2 .00 
2 .16 
2 .14 
1.53 
1.32 
3 .00 
1.16 
2 . 1 4 
1.53 
1.33 
2 .48 
1.85 
1.97 
1.53 
1.32 
2 . 5 3 
1.63 
2 . 1 4 
1.70 
1.50 
M( 
• 
• 
• 
• 
• 
•f 
• 
• 
• 
• 
• 
• 
• 
4 
• 
• 
•f 
• 
• 
• 
• 
• 
• 
•f 
•f 
l i z e 
0 .38 
0 .20 
1.84 
0 .06 
0 .90 
0 . 3 9 
0 .20 
1.84 
0 . 0 6 
0 . 9 0 
0 .60 
0 .20 
1.84 
0 .06 
0 . 9 0 
0 .38 
0 .20 
1.84 
0 .06 
0 . 9 0 
0 . 3 9 
0 .20 
1.84 
0 .06 
0 . 9 0 
B a r l e y 
-
• 
-
• 
-
• 
-
• 
-
• 
-
• 
-
• 
-
• 
-
• 
-
• 
«* 
2 .90 
4 . 5 3 
5.11 
1.59 
-
0 . 9 3 
5.01 
5 .29 
1.23 
-
2.48 
5 .00 
5.40 
0 .70 
-
3.96 
5.12 
4 .64 
1.07 
-
4 .08 
4 .64 
4 .60 
1.27 
i 
• 
• 
-
-
•f 
• 
+ 
-
* 
•f 
-
-
• 
• 
-
^ 
Jwar 
-
0 .19 
3 .25 
3 .40 
3 .07 
-
0 . 1 9 
3 .26 
8 .25 
3 .07 
-
0 .19 
3 .25 
3 .40 
3 .07 
-
0 .19 
3 .25 
3 .40 
3 .07 
-
0 .19 
3 .25 
3 .40 
3 .07 
Ba j r a 
+ 
+ 
+ 
•f 
• 
+ 
-
•f 
-
• 
• 
• 
-
• 
• 
-
•f 
+ 
• 
• 
-
3.14 
2 .53 
0 .16 
0 . 6 0 
-
1.78 
9 .46 
6 .76 
0 .60 
-
0 . 1 0 
2 .54 
0 . 1 5 
0 . 6 0 
-
0.54 
5 .57 
0 . 1 7 
0 . 6 0 
-
0 .27 
2 . 5 3 
0 .16 
0 .60 
P u l s e s 
•12 .21 
- 7 .30 
- 6 .46 
- 4 .49 
+ 0 .62 
• 1 3 . 0 1 
- 9 .77 
- 6 .46 
- 4 . 5 3 
* 0 .20 
11.95 
- 2 .17 
- 6 .46 
- 4.3^. 
- 0 .02 
23 .88 
- 1 4 . 0 9 
- 6 .46 
- 6 .45 
• 1.37 
10 .65 
- 0 . 87 
- 6 .46 
- 3 .68 
- 0 .09 
O i l 
seeds 
+ 0 . 3 0 
- 0 .62 
- 0 .72 
+ 0 .80 
- 0 .52 
+ 0 .52 
- O.Bi* 
- 0 .72 
+ 0 .81 
t- 0 .51 
* 2.23 
- 2 .55 
- 0 .72 
•f c e i l 
- 0 .52 
+ 2.76 
* 2 .9 , ' 
- 0 .72 
+ 0 . 6 7 
- 0 .45 
+ 0 .46 
- 0 .78 
- 0 .72 
+ 0.81 
+ n.51 
C) i s h 
c r o p s 
• 
•»• 
t 
• 
• 
+ 
•f 
-
+ 
+ 
+ 
• 
-
• 
• 
+ 
+ 
-
• 
• 
• 
• 
-
•. 
+ 
27 .89 
61 .36 
8 3 . ^ e 
85 .52 
36 .83 
27.85 
61 .36 
85 .98 
85 .52 
56 .83 
27.86 
61 .36 
83 .98 
85 .52 
3b.81 
27.85 
61 .36 
83 .98 
85 .52 
36 .83 
27.86 
61 .36 
83 .98 
85 .52 
36.84 
49S 
Year '*rtieat Rice Maize Barley Jwar flajra Pulses Oi l 
seeds 
Cash 
Crops 
• 2 .00 + 0 . 3 9 
• 2 .15 • 0 .20 
• 2 .15 • 1 .84 
- 1.51 • 0 .06 
• 1.30 • 0 .90 
• 4 .00 
• 5 .19 
- 5 .66 
•»• 0 . 50 
Rasulabad 
1976-77 + 7 . 6 8 
1978-79 + 3 . 3 5 
1980-81 + 1 . 3 2 
1982-83 - 1.34 
1984-85 + 2 . 9 9 
Gheen.1hak 
1976-77 +11.02 
1978-79 + 0 . 4 4 
1980-81 + 1 . 1 6 
1982-83 - 1.49 
1984-85 + 3 .12 • 1.32 • 0 ,90 + 0 .30 
• 2 . 5 0 • 0 .38 
• 1 .95 • 0 .20 • 0 .28 
• 1.85 • 1.84 + 5 .32 
- 1.49 - 1 .53 + 0 . 0 6 
+ 0 .19 • 2 .17 
• 3 . 25 + 2 .07 
- 3 . 40 + 0 .16 
- 3 . 0 7 ••• 0 .60 
* 8.40 4- 2.20 
• 3 .26 • 2 . 5 4 
- 3 .41 - 0 .16 
- 3 .07 + 0 ,60 
18.78 •»• 0 .26 + 27 .87 
_ 7 .44 -.. 0 .58 + 61 .36 
- 6 .47 - 0 .72 - 83 .98 
- 3 .36 • 0 .84 + 85 .52 
- 0 . 2 - 0 .52 • 36.82 
•18.12 - 0.36 + 27.85 
- 8 .32 • 0 . 06 + 61 .36 
- 6 .47 - 0 .72 - 83 .98 
- 3 . 26 + 0 .84 + 85 .51 
- 0 . 2 4 - 0 . 5 2 + 36.83 
Sandalpur 
1976-77 • 
1978-79 • 
1980-81 + 
1982-83 -
1984-85 • 
Bi lhaur 
1976-77 + 
1978-79 • 
1980-81 • 
1982-83 -
1984-85 • 
ChaubvTjur 
5 .96 
5.50 
1.27 
1.65 
3.09 
7.91 
3.51 
0 .99 
1.41 
3 .08 
••• 
•f 
••• 
^ 
• 
• 
• 
• 
-
• 
1.42 
0 . 7 4 
2 . 1 4 
1.53 
1.37 
2 .00 
2 .16 
2 . 1 4 
1 .54 
1.33 
+ 
• 
• 
+ 
••• 
• 
• 
• 
• 
• 
0 .39 
0 .20 
1 T 8 4 
0 .06 
0 . 9 0 
0 .79 
0 . 2 0 
1 .84 
0 .06 
0 .90 
-
- 2 .15 
+ 5 .07 
- 5 .16 
+ 1.41 
-
- 0 .30 
• 4 . 2 5 
• 4 . 9 4 
+ 0 .39 
1976-77 + 6 . 7 8 
1978-79 + 4 . 6 2 
1980-81 • 1.17 
1982-83 - 1.54 
1984-85 + 2 .99 
•I- 2 .93 • 0 . 3 9 
• 2.17 • 0.20 
• 2 .13 • 1.84 
- 1.53 • 0 .06 
• 1.33 • 0 . 9 0 
• 0 . 1 8 
• 4 . 45 
- 5 .00 
• 0 . 37 
• 8 .40 + 0 .41 
+ 3 .26 i- 2 . 5 3 
- 3.41 • 0 ,16 
- 3 . 0 7 + 0 .60 
• 0 .19 • 6 .38 
• 3 .25 • 0 .61 
- 3 .40 • 0 .15 
- 3 . 0 7 • 0 .60 
4 0 .19 
• 3 .26 
- 3.41 
- 3.07 
• 3 .71 
• 2 .51 
+ 0 .18 
+14.18 
- 4 .39 
- 6 .47 
- 3.81 
• 0 . 3 4 
- 1.13 
- 1 0 . 9 2 
- 6 .47 
- 5 .87 
- 1 .33 
- 1 .12 
+10.92 
- 6 .47 
- 3 .92 
0 .60 - 0 .34 
+ 0 . 57 + 27.86 
- 0 .89 • 61 .36 
- 0 .72 - 83 .98 
• 0.81 • 85 .52 
+ 0 . 5 3 + 36.84 
+ 1 . 2 3 + 27 .79 
- 1 . 5 5 + 61 .36 
- 0 .72 - 83 .98 
2 .05 + 85 .52 
- 0.27 + 36.84 
+ 1 . 7 1 • 27.85 
- 2 .17 + 61 .35 
- 0 .72 - 63 .98 
• 0 .86 • 85 .52 
- 0 .45 + 36.81 
497 
Year Wheat Rice Maize • Barley Jwar Bajra Pu l se s Oi l 
seeds 
Cash 
c rops 
Kakvan 
1976-77 • 7.A9 
1978-79 • A.06 
1980-81 • 1.06 
1982-83 - 1.58 
198A-85 • 3 . 0 7 
S h l v r a . l p u r 
1976-77 + 7 . 8 0 
1978-79 + 3 . 5 9 
1980-81 • 1,19 
1982-83 - 1.53 
198^-85 • 3 .05 
K a l v a n p u r 
1976-77 • 9 .19 
1978-79 • 2.2^ 
1980-81 • 0 .26 
1982-83 - 1.26 
1984-85 + 5 . 3 0 
Saraaul 
1976-77 • 6 .61 
1978-79 • 4 . 8 7 
1980-81 • 1.02 
1982-83 - 1.56 
1984-85 • 4.61 
Vldhnu 
1976-77 + 7 . 0 0 
1978-79 • 4.55 
1980-81 • 0 . 9 9 
1982-63 - 1.15 
1984-85 • 4 .64 
• 2 .95 • 0 .38 
• 1.21 • 0 .20 
• 2 .14 • 1.84 
- 1.53 • 0 . 0 6 
•»• 1.33 • 0 .90 
• 5 .57 • 0 . 3 9 
- 1 . 4 1 • 0 .20 
- 2 .14 • 1.84 
- 1.53 • 0 .06 
• 1.32 • 0 .90 
• 5 .57 • 0 .38 
- 1 . 4 1 • 0 .20 
•t- 2 .14 • 1.84 
- 1.53 • 0 .06 
• 3 .90 • 0 .90 
• 4 .76 • 0 .39 
- 0 .60 • 0 .20 
• 1.87 • 1 .84 
- 1.25 f 0 .06 
• 3 .89 • 0 .90 
• 4 . 2 4 • 0 .38 
- 0 .08 • 0 . 2 0 
• 2 . 14 • 1.84 
- 1 .53 • 0 . 0 6 
• 3 .90 + 0 . 9 0 
N.A. 
- 1.98 
• 5 .31 
- 5 . 7 9 
• 0 .44 
N.A. 
- 2 .84 
• 5 .13 
- 5 .41 
• 0 .15 
N.A. 
- 1.49 
• 4 . 6 0 
- 4 .62 
• 3 .67 
N.A. 
• 0 .24 
• 3 .56 
- 5 .52 
• 3 .61 
N.A. 
- 1.60 
• 4 .82 
- 5 .47 
• 3.A1 
N.A 
• 0 .19 
• 3 .19 
- 3 .34 
- 3 .07 
N.A. 
• 0 .19 
• 3 .26 
- 3 .41 
• 5 .18 
N.A. 
- 0 . 1 9 
• 3 .26 
- 3 .41 
• 0 .91 
N.A. 
• 0 . 1 9 
• 3 .26 
- 3 .41 
• 0 .91 
N.A. 
• . 3 . 2 3 
• 3 .26 
- 3 .41 
• 0 . 9 1 
N.A. 
• 3 .71 
• 2 . 5 3 
• 0 . 1 6 
• 0 .60 
N.A. 
• 2 .76 
• 2 .48 
• 0 .16 
• 0 .60 
N.A. 
• 0 . 4 3 
• 5 .22 
- 2 .83 
• 0 .60 
N.A. 
• 2 .31 
• 4 .38 
• 0 . 1 6 
• 0 .60 
N.A. 
• 3 .23 
• 2 .01 
• 0 .16 
• 0 .60 
• 1.31 
• 8 .58 
- 6 .47 
- 5 .24 
• 1.01 
• 1 1 . 4 8 
- 1.68 
- 6 . 4 7 
- 6 .05 
• 0 . 8 8 
• 8 .20 
• 1.58 
- 6 .46 
- 5 .01 
- 0 .16 
10.45 
- 0 .67 
- 6 .46 
- 4 .35 
- 0 .82 
9 .78 
0 .00 
- 6 .46 
- 3 .62 
- 1.55 
-
• 
-
• 
— 
-
-
• 
— 
^ 
• 
-
• 
-
-
-
• 
— 
• 
-
-
• 
-
0 .57 
0 .25 
0 .72 
1.02 
0 .51 
1.16 
1.76 
0 ,86 
o.ee 
0 . 4 1 
0 .73 
0 .41 
0.72 
0 .81 
0 .67 
0 .86 
1.18 
0 .72 
0 .76 
0 .62 
1.69 
2 .01 
0 .72 
0 .80 
0 .66 
• 2 7 . 8 5 
• 6 1 . 3 6 
- 8 3 . 9 6 
• 8 5 . 5 2 
• 3 6 . 8 4 
• 2 7 . 8 5 
•60 .45 
- 6 5 . 0 7 
•65 .52 
• 5 7 . 0 3 
• 2 7 . 8 5 
•60 .45 
- 8 3 . 0 7 
• 8 5 . 5 2 
- 5 9 . 7 2 
• 2 7 . 8 5 
• 6 0 . 4 5 
- 8 1 . 7 3 
83 .27 
- 3 9 . 7 2 
• 2 7 . 8 5 
• 6 1 , 3 6 
- 8 1 . 7 3 
• 8 3 . 2 7 
- 3 9 , 7 2 
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Year Wheat Rice Maize Barley Jwar Bajra Pulses Oil 
seeds 
Cash 
crops 
Amauli 
1976-77 - 0 .56 
1978-79 • ^ .00 
1980-81 - 1.40 
1982-83 • 0 .19 
1984-85 • 5 .19 
Kha.luha 
1976-77 - 0 . 1 6 
1978-79 • 3 . 3 8 
1980-81 - 1.33 
1982-83 • 0 .75 
1984-85 • 4 .56 
Deomai 
1976-77 + 1 . 2 6 
1978-79 + 1 . 4 5 
1980-81 - 0 .28 
1982-83 • 0 .79 
1984-85 + 4 . 4 7 
Malvan 
1976-77 - 0 .46 
1978-79 • 1.66 
1980-81 - 0 .16 
1982-83 • 0 . 8 3 
1984-85 + 4 . 3 1 
Te lvan i 
1976-77 - 0 .12 
1978-79 + 1 . 2 4 
1980-81 • 0 .21 
1982-83 • 0 .56 
1984-85 + 4 , 2 1 
• 4 .00 
• 0 .15 
- 0 .59 
• 2 .24 
• 0 . 1 4 
• 2 .65 
• 1.50 
- 0 .59 
• 2 .24 
• 0 . 2 0 
• 1.76 
>. 2 . 3 9 
- 0 .56 
• 2 .24 
• 0 .20 
• 1.76 
• 2 .39 
- 0 .56 
* 2 .24 
• 0 .20 
• 1.76 
• 2 . 3 9 
- 0 .59 
• 2 .24 
- 0 .20 
••• 
• 
••• 
+ 
• 
• f 
• 
+ 
• 
•f 
• 
• 
•f 
•f 
•f 
• 
••• 
• 
• 
•f 
• f 
• 
• 
• 
• 
1.28 
0 .20 
0 .40 
1.60 
0 . 7 9 
1.30 
0 .20 
0 . 4 0 
1.60 
0 .79 
1.29 
0 .20 
0 .38 
1.62 
0 . 7 9 
1.28 
0 .20 
0 .38 
1.62 
0 .79 
1.85 
0 .20 
0 .40 
1.60 
0 . 7 9 
N.A. 
- 1.47 
* 0 . 8 0 
- 0 .08 
•»• 4 . 40 
N.A. 
- 1 .56 
• 0 .76 
• 0 .01 
• 4 .37 
N.A. 
- 1.22 
• 0 .71 
• 0 . 1 2 
+ 4 .29 
N.A. 
- 1.53 
• 0 .66 
• 0 . 11 
• 4 .35 
N.A. 
- 0 . 24 
• 1.47 
- 0 . 2 0 
• 3 .85 
N.A. N.A. 4- 8 .21 
- 1.21 • 0 .31 • 2 .24 
• 2 .08 • 0 .44 - 7 .13 
- 2.40 • 1.06 - 4.77 
• 1.20 • 0 . 2 0 • 0 . 8 0 
N.A. N.A. i- 8 .21 
- 1.11 • 0 .30 • 2 .24 
• 2 .08 •»• 0 .44 - 7 .13 
- 2.40 + 1.06 - 4.77 
• 1.20 • 0 . 2 0 •»• 0 .80 
N.A. N.A. • 8 .20 
- 1.20 • 0 .31 • 2 .25 
• 2 .08 • 0 .44 - 7 .31 
- 2 .40 • 1 .06 - 5 .56 
• 1 . 2 0 • 0 .20 • 1 .59 
N.A. N.A. • 8 .21 
1.21 • 0 .31 • 2 .24 
• 2 .08 • 0 .44 - 7 .13 
- 2 .40 • 1.06 - 4 ,91 
• 1 . 2 0 • 0 .20 • 0 .94 
N.A. N.A. • 8 .20 
- 1.21 • 0 . 1 2 • 2 . 25 
• 2 .08 • 0 .64 - 1 3 . 8 0 
- 2 .40 • 1.06 • 0 ,88 
• 1 .20 • 0 . 2 0 • 2 .82 
2.30 •27.85 
2.08 +61.35 
0.76 -224.00 
0.04 •277.62 
0.72 - 27.38 
- 2.30 • 27.85 
• 2.08 61.36 
- 0.76 -244.00 
• 0.25 277.62 
• 0.51 - 27.38 
-
+ 
-
• 
• 
_ 
-
2 .50 
2 .08 
0 .76 
0 .26 
0 .50 
2.42 
2 .20 
0 . 7 8 
0 . 1 3 
0 . 6 5 
• 27 .85 
• 61 .35 
-244 .00 
•277 .62 
- 27 .38 
• 27.85 
• 61 .36 
-244 .00 
•277 .62 
- 27 ,38 
- 2 .30 • 27.85 
• 2 . 0 8 + 61.36 
- 0.76 -244.00 
0.52 •277.62 
0.24 - 27.38 
435 
Year Wheat Rice Maize Barley Jwar Bajra Pulses O i l 
seeds 
Cash 
crops 
1976-77 - 0.70 
1978-79 • 2 . 8 4 
1980-61 - 0.73 
1982-83 • O.Ae 
198A-65 • '•.23 
Bhi taura 
1976-77 + 0 . 8 0 
1978-79 • 2.18 
1960-81 - 0.76 
1982-83 • 0,68 
198A-85 • 4.06 
Hasva 
1976-77 • 0 . 6 8 
1978-79 • 2 . 2 3 
1980-81 •13.88 
1982-63 -14.00 
1984-85 • 4.10 
Asother 
1976-77 • 1 . 2 7 
1978-79 • 1.90 
1980-81 - 1.78 
1982-83 • 1.16 
1984-85 • 5 . 1 0 
Hathgaon 
1976-77 + 2 . 4 3 
1978-79 • 1.44 
1980-81 - 0.21 
1982-83 + 0 . 6 9 
1984*85 • 4.00 
• 1.76 
• 2.39 
- 0.59 
• 2.24 
- 0.20 
• 1.76 
• 2.39 
- 0.59 
• 2.24 
- 0.20 
• 1.76 
• 2.39 
- 0.59 
• 2.24 
- 0.20 
• 1.76 
• 2.39 
- 0.59 
• 2.24 
- 0.20 
• 1.76 
• 2.39 
- 0.59 
• 2.25 
- 0.20 
• 
• 
• 
• 
• 
• 
+ 
•f 
• 
• 
• 
+ 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
1.80 
0.20 
0.23 
1.77 
0.79 
1.78 
0.20 
0.40 
1.60 
0.79 
1.90 
0.20 
0.35 
1.65 
0.79 
1.89 
0.20 
0.40 
1.60 
0.79 
1.90 
0.20 
0.40 
0.60 
0.79 
N.A. 
- 1.41 
• 0.79 
- 0.66 
• 4.99 
N.A. 
- 0.27 
• 1.65 
- 0.11 
• 3.58 
N.A. 
- 0.31 
• 1.53 
- 0.35 
• 3.94 
N.A. 
- 1.63 
• 0.50 
• 0.14 
• 4.48 
N.A. 
• 0.49 
• 2.70 
- 0.56 
• 2.98 
N.A. 
- 1.21 
• 2.08 
- 2.40 
• 1.20 
N.A. 
- 1.21 
• 2.08 
- 2.40 
• 1.20 
N.A. 
- 1.20 
• 2.08 
- 2.40 
• 1.20 
N.A. 
- 1.21 
• 2.08 
- 2.40 
• 1.20 
N.A. 
- 1.20 
• 2.08 
- 2.40 
• 1.20 
N.A. 
• 0.10 
• 0.64 
• 1.06 
• 0.20 
N.A. 
• 0.11 
• 0.64 
+ 1.06 
• 0.20 
N.A. 
• 0.1 
+ 0.64 
+ 1.06 
• 0.20 
N.A. 
• 0.10 
• 0.64 
• 1,06 
+ 0.20 
N.A. 
• 0.11 
• 0.64 
• 1.06 
• 0.20 
• 8.20 
• 2.25 
-13.80 
• 0.42 
• 2.28 
• 8.20 
• 2.25 
-13.80 
+ 2.07 
• 0.63 
• 8.20 
• 2.25 
-13.80 
• 1.13 
• 1.57 
• 8.20 
• 2.25 
-13.80 
• 2,67 
• 0.30 
• 8.20 
• 2.25 
-13.80 
• 3.46 
- 0.76 
-
• 
-
+ 
+ 
« 
• 
-
+ 
+ 
« 
+ 
-
+ 
• 
_ 
•f 
-
• 
•¥ 
M 
+ 
-
• 
••• 
2.30 
2.08 
0.75 
0.45 
0.30 
2.30 
2.08 
0.75 
0.65 
0.10 
2.30 
2.08 
0.75 
0.26 
0.49 
2.30 
2.08 
0.75 
0.50 
0.25 
2.30 
2.08 
0.71 
0.16 
0.55 
• 27.85 
• 61.36 
-244.00 
•277.62 
- 27.38 
• 27.85 
• 61.36 
2^4.00 
•277.62 
- 27.38 
+ 27.85 
• 61.36 
-244.00 
•277.62 
- 27.38 
• 27.85 
• 61 .36 
-244.00 
•277.62 
- 27.38 
• 27.85 
• 61.36 
-244.00 
•277.62 
- 27.38 
500 
Year Wheat Rice Maize Barley Jwar Bajra Pulses 
Airayieui 
1976-77 • 0 .74 
1978-79 + 1 . 7 4 
1980-81 - 0 . 2 8 
1982-83 • 0 . 3 7 
198A-85 • 4 . 3 9 
Vi.lalpur 
1976-77 + 0 . 3 2 
1978-79 + 1 . 9 2 
1980-81 - 0.17 
1982-83 • 0.82 
• 1.76 • 1.80 
• 2.39 • 0.20 
- 0.59 + 0.34 
• 2.24 • 1.66 
- 0.20 • 0.79 
• 1.76 ••• 1.80 
• 2,39 • 0:20 
- 0,59 • 0.30 
+ 2.24 • 1.70 
1984-85 ••• 4,35 - 0.20 • 0.79 
Dhata 
1976-77 + 3.40 
1978-79 + 0 . 8 6 
1980-61 - 0.07 
1982-83 • 0 . 5 2 
1984-85 • 3.55 
• 0 .19 • 1.90 
• 3.93 • 0.10 
• 0.10 • 0.50 
• 0.78 • 3.50 
• 1.00 • 3.7B 
N.A. 
• 0.39 
• 2.70 
- 0.50 
• 2.92 
N.A. 
- 0.86 
• 1.39 
- 0.52 
• 4.26 
1976-77 
1978-79 
1980-81 
1982-83 
1984-85 
C h a i l 
1976-77 
1978-79 
1980-81 
1982-83 
1984-85 
Nevada 
-
• 
• 
• 
• 
•f 
• 
-
• 
• 
0 ,03 
1,88 
0 .09 
0 .71 
4 .18 
2.72 
1.86 
0 .07 
0 .51 
3 .56 
• 
• 
« 
• 
^ 
• 
• 
• 
• 
• 
1.76 
2 .39 
0 . 5 9 
2 .24 
0 .20 
0 .19 
3 .93 
0 .10 
0 .78 
1.00 
• 1.90 
• 0 .20 
• 0.56 
• 1.44 
• 0 .79 
• 1 .90 
+ 0 .10 
+ 0 .40 
• 3 .60 
• 3 .78 
N.A. 
- 0 .19 
• 1.18 
- 1.21 
• 4 .65 
N.A. 
- 0 . 7 8 
• 1.45 
- 2 .35 
• 4 .00 
N.A. 
- 0 .77 
• 1.74 
- 2.35 
• 4.00 
N.A. 
- 1.21 
• 2 .08 
- 2 .40 
• 1.20 
N.A. 
- 1.21 
+ 2 .08 
- 2 .40 
- 1 .20 
N.A. • 8 .20 
• 0 . 1 • 2 .25 
• 0.64 -13.80 
+ 1.06 • 2.41 
+ 0.20 + 0.29 
N.A. • 8 .20 
• 0.11 • 2.25 
• 0.64 -13.80 
• 1.06 • 3.09 
• 0.20 - 0.39 
N.A. N.A. • 1.20 
- 1.21 + 0 .1 • 2 .25 
• 2 .08 • 0 . 6 4 - 1 3 . 8 
- 2.40 • 1.06 • 1.77 
• 1 . 2 0 • 0.20 • 0.93 
N.A. N.A. +13.87 
- 2 .87 • 1.00 - 5 .69 
- 0.57 • 0.48 - 0.93 
• 5.72 • 0.52 -12.51 
- 2.75 • 0.65 • 5.91 
N.A. N.A. +13.87 
- 2.85 • 1.00 - 5.69 
- 0.58 + 0.48 - 0.93 
• 5.72 • 0.52 -12.25 
- 2.75 • 0.65 • 5.65 
O i l 
seeds 
- 2.38 
+ 2.08 
- 0.72 
- 0.38 
+ 1.10 
- 2.30 
• 2.08 
- 0.75 
- 0.34 
• 1.99 
- 2.30 
+ 2.08 
- 0.70 
- 0.36 
+ 1.06 
Cash 
crops 
+ 27.85 
• 61.36 
-244.00 
•277.60 
- 27.38 
+ 27.85 
• 61.36 
-244.00 
•277.62 
- 27.38 
• 27.85 
+ 61.36 
-244.00 
•277.62 
- 27.38 
- 2.22 * 7.85 
• 2 .78 • 81.36 
1.53 -234.08 
0.15 +235.62 
4.35 - 59.72 
2.30 + 7.85 
2.84 + 81.36 
1.93 -234.08 
0.55 +235.62 
5.05 39.79 
501 
Year Wheat Rice Maize Barley Jwar Bajra Pulses Oil 
seeds 
Cash 
crops 
Muratgan.i 
1976-77 • 2 . 1 0 
1978-79 • 0 . 9 3 
1980-81 - 0 . 1 4 
1982-83 * 0 .52 
1984-85 + 3 . 5 5 
Kaushambi 
1976-77 + 2 . 4 6 
1978-79 + 1 . 5 7 
1980-81 - 0 .28 
1982-8.3 • 0 . 57 
1984-85 • 3 .56 
• 0 .19 ••• 1.90 
• 3 .93 • 0 .10 
+ 0 . 1 0 • 0 . 4 6 
• 0 .78 • 3 .54 
• 1.00 • 3 .78 
• 0 .19 + 1.90 
• 3 .93 + 0 .10 
• 0 .10 • 0 .50 
• 0 .78 • 3 .50 
• 1.00 + 3 .76 
Manjhanpur 
1976-77 • 2 .33 + 0 . 1 9 + 1.90 
1978-79 • 1 . 6 3 • 3 .93 • 0 .10 
1980-81 - 0 . 3 4 + 0 . 1 0 0 . 0 0 
1982-83 • 0 .51 • 0 .78 • 4 .00 
1984-85 • 3 .56 • 1.00 • 3 .78 
Saraava 
1976-77 + 1 . 9 5 
1978-79 • 1.92 
1980-81 - 0 . 1 3 
1982-83 • 0 .52 
1984-85 + 3 . 5 5 
Kara 
1976-77 + 2 . 4 5 
1978-79 + 1 . 6 5 
1980-81 - 0 .36 
1982-83 • 1.09 
1984-65 • 2 .96 
• 0 .19 • 1 .90 
• 3.93 • 0.10 
• 0 . 1 0 0 . 0 0 
• 0 .78 •»• 4 .00 
• 1.00 • 3 .78 
• 0 .19 • 1.90 
• 3 .93 • 0 .10 
• 0.10 0.00 
• 0 . 7 8 • 4 .00 
• 1.00 • 3 .78 
.N.A: 
- 1 .50 
• 1.55 
- 2 .35 
• 4 . 0 0 
N.A. 
- 0 .45 
• 0 .64 
- 2 . 3 5 
+ 4 .00 
N.A. 
- 0 . 0 6 
- 0.61 
- 2 .35 
• 4 .00 
N.A. 
- 0 . 3 5 
+ 0 . 6 0 
- 2 .35 
• 4 .00 
N.A. 
- 0 .59 
• 0 .86 
- 2 .35 
• 4 .00 
N.A, 
• 2 . 8 6 
+ 0 .58 
- 5.72 
• 2 .75 
N.A. 
- 2 .86 
- 0 ,58 
• 5 .72 
- 2 .75 
N.A. 
- 2 .85 
- 0 .58 
• 5 .72 
- 2 ,75 
N.A. 
- 2 .66 
- 0 ,58 
• 5 .72 
- 2 .75 
N.A. 
- 2 ,85 
- 0 , 5 2 
• 5 .72 
- 2 .75 
N.A. +13.87 
• 1.00 - 5 .69 
• 0.48 - 0.93 
• 0 .52 - 1 2 . 4 0 
• 0 .65 • 5 .80 
N.A. +13.86 
+ 1.00 - 5 .69 
• 0 . 4 8 + 0 . 1 0 
• 0 . 52 - 1 2 . 9 9 
• 0 . 6 5 • 5 .36 
N.A. 13 .86 
• 1.00 - 5 .69 
• 0.48 - 2.32 
• 0 . 52 - 1 1 , 2 5 
• 0 ,65 + 6 .04 
- 2,30 * 7.85 
+ 2 .85 + 81 .36 
- 1.53 -234.08 
•f 0.76 +235.62 
+ 3.73 - 39.72 
- 2.34 + 77.85 
+ 2.90 • 81.36 
- 1.58 -234.08 
-00.13 +235.62 
+ 4.66 - 39,72 
- 2.37 
+ 2.96 
- 1.53 
- 0.46 
+ 4.91 
+ 7.85 
+ 81 .36 
-234 .08 
+235.62 
- 39.72 
N.A. +13,87 - 3 .32 + 7.85 
• 1.00 - 5 .69 
• 0 .48 - 7 .89 
• 0 .52 - 5 .68 
• 0 .65 • 6 .08 
+ 2.88 
- 1.53 
+ 0.21 
• 81.36 
-234.08 
+235.62 
N.A. +13.87 
• 1.00 - 5 .69 
• 0 . 4 8 - 0 .92 
• 0 .52 - 1 3 . 1 6 
 .  + 0 . 6 5 + 6 .55 
+ 4.27 
- 2 .33 
+ 2 .88 
- 1.52 
- 0 .55 
+ 5.03 
- 39.72 
+ 7.85 
+ 81 .36 
-234 .08 
+235.62 
- 39.72 
502 
Year Wheat 
Slra thu 
1976-77 + 2 . 9 0 
1978-79 • 1.09 
19B0-81 - 0 .3 
1982-83 • 0.52 
198A-85 + 3 . 5 5 
Rice Maize 
• 0.19 • 1..90 
• 3.93 • 0.10 
• 0.10 • 0.45 
• 0.78 • 3.55 
• 1.00 • 3.78 
Lower GanRa-Yamuna Doab 
1976-77 • 4.09 
1978-79 • 3.01 
1980-81 + 0 . 7 5 
1982-83 - 0.86 
1984-85 • 3.65 
• 2.38 + 8.61 
• 1.78 +10.19 
• 0.76 +11.20 
- 0.12 +12.47 
+ 1.09 +13.89 
Barley 
N.A. 
- 0.73 
+ 0.46 
- 2.35 
+ 4.00 
l . A . 
- 1.13 
+ 2.79 
- 2.94 
+ 2.77 
Jwar 
N.A. 
- 2.86 
• 0.58 
+ 5.72 
- 2.75 
N.A. 
- 0.84 
• 2.13 
1.31 
1.35 
Bajra 
N.A. 
+• 0.48 
+ 0.52 
• 0.65 
N.A. 
1.53 
• 1.98 
• 0.05 
• 0.49 
Pulses 
• 1.00 
- 5.69 
- 0.92 
-12.74 
+ 6.13 
-10V31 
+ 0.59 
+ 7.23 
+ 4.60 
- 1.53 
Oil 
seeds 
13.87 
• 2,86 
- 1.52 
+ 0.69 
+ 3.79 
• 0.68 
• 0.68 
- 0.87 
+ 0.46 
• 0.62 
Cash 
crops 
+ 7.85 
+ 81.36 
-234.08 
+235.62 
- 39.72 
• 18.45 
+ 70.72 
-157.50 
+157.58 
- 4.07 
